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APRIL,  1892. 
The  first  monthly  eveniof^  meeting  of  the  session  of  the  Royal 
Sodety  was  held  at  the  Mosenm  on  Toesday,  April  12.  Mr.  C.  H. 
Grant  presided.  An  apology  for  absence  was  received  from  His 
ExcelleDcy  the  Governor,  Sir  B.  G.  G.  Hamilton,  K.C.B.,  LL.D., 
President  of  the  Sooiety. 

NEW    MEMBER. 

The  Secretary  (Mr.  Alex.  Morton)  introduced  a  new  member  of  the 
Society,  Mr.  John  Goodall,  civil  engineer. 

BOTANY   OF  TASMANIA. 

The  Secretary  said  that  Mr.  Leonard  Rod  way  was  preparing  a 
*'  Handbook  of  the  Botany  of  Tasmania,"  whieh  he  wished  to  brins 
oat  under  the  auspices  of  the  Sosiety.  Mr.  Rodway  was  present,  and 
would  explain  the  purport  of  his  work. 

Mr.  BoDWAT  said  they  had  never  possessed  in  Tasmania  a  really  com- 
plete handbook  of  the  flora  of  the  colony.  They  had  Hooker's  work, 
certainly,  but  it  was  too  expensive  for  the  ordinary  public.  The  only 
other  work  was  one  including  the  whole  of  the  flora  of  Australia,  which 
had  the  same  drawback.  The  late  Mr.  Spioer  brought  out  a  handbook, 
but  it  was  really  little  else  than  a  key  to  the  works  mentioned,  and 
was  now  out  of  print.  It  was  so  painfully  artificial  that  in  order  to 
work  a  plant  out  by  it  the  student  must  be  possesied  of  the  first- 
mentioned  publications.  When  he  first  took  up  botany  here  he  found 
there  was  a  necessity  for  a  handbook  ;  and  on  mentioning  the  fact  that 
he  was  thinking  of  compiling  one  during  the  meetini^s  of  the  Australian 
Aasooiation  for  the  Advancement  of  Science  several  members  urged  him 
to  go  on  with  it  at  once.  He  had  prepared  a  certain  portion  of  the 
work,  an  eighth  or  tenth  portion  of  the  whole  manuscript.  In  what  he 
had  prepared  there  were  100  species  dealt  with,  which  was  about  one- 
fifth  of  the  whole  in  Tasmania.  The  plan  of  the  work  was  similar  to 
that  adopted  by  fientham  in  the  ** Flora  of  the  British  Isles."  The 
work  would  be  divided  into  two  volumes,  and  in  the  event  of  the  Society 
tiking  it  up,  the  first  volume  could  be  published  in  twelve  months,  and 
the  second  two  years  thereafter.  He  bad  done  all  he  could  to  avoid 
technicalities  in  preparing  the  work.  What  he  would  suggest  was  that 
the  Council  of  the  Society  would  look  over  the  portion  he  had  drawn 
ap,  and  tell  him  whether,  provided  he  produced  the  manuscript 
•ooording  to  their  suggestions  and  their  satisfaction,  they  would  support 
its  publioati<m. 

The  Chairman  said  he  had  no  doubt  the  Council  would  be  willing  to 
assist  in  anything  of  that  kind.  He  thought  it  would  be  a  waste  of 
labour,  however,  to  add  to  the  proposed  work  an  introduction  on  ele- 
mentary botany,  but  he  thought  a  handbook  of  the  flora  of  Tasmania 
would  supply  a  much-felt  want. 

Mr  Bod  WAT  said  what  he  proposed  to  do  was  to  refer  the  student  to 
oertain  handbooks,  and  not  exactly  supply  an  introduction  on  elementary 
botany. 

Tlie  Secretary  pointed  out  that  a  work  like  Mr.  Rodway *s  could  not 
be  published  at  the  expense  of  the  Royal  Society,  but  the  Royal  Society 
might  take  it  in  hand,  and  approach  the  Government  and  get  it  published 
imder  similar  conditions  as  Mr.  B.  M.  Johnston's   valuable   work. 
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entitled,  "  The  Geology  of  Tasmania."  No  doubt  the  Government  would 
recognise  the  importance  of  this  nork  at  they  did  with  that  of  Mr. 
Johnston,  and  make  provision  for  its  publication. 

The  part  of  the  work  prepared  by  Mr.  Rod  way  was  remitted  to  the 
Council  of  the  Society  for  their  consideration. 

TASMANIAK  APPLES  IN  LONDON. 

Mr.  VV.  E.  Shoobridgk  read  a  paper  entitled  **  Tasmanian  Apples  in 
London."  He  said  : — The  export  of  Tasmanian  apples  to  London  opena 
up  a  wide  and  interesting  field  of  inquiry  to  the  student  ot  physical 
science,  as  well  as  a  source  of  profit  to  Tasmanian  growers,  and  pleasure 
to  consumers  in  England,  and  beinfl;  intimately  acquainted  with  the 
subject  from  the  beginnloff,  he  had  thought  some  account  of  its  history 
would  be  interestine  to  tnis  Society,  and  form  a  record  of  the  initial 
steps  taken  to  estabubh  what  now  appears  likely  to  be  of  colonial,  if  not 
national,  importance.  The  soil  and  climate  of  Southern  Tasmania  have 
long  been  noted  for  their  suitability  for  growing  and  maturing  all  the 
fruits  of  a  temperate  climate  in  perfection;  and  as  the  industry 
gradually  extended  from  Hobart,  southwards  to  the  fluon,  and  north- 
westerly up  the  Derwent  Valley,  a  distinct  difference  was  discovered  in 
the  growth,  and  consequent  treatment  necessary  in  the  two  districts. 
In  the  Huon  the  heavy  rainfall  and  damp  climate,  and  fertility  of 
virgin  soil  fresh  won  from  the  deose  forests  produced  a  luxuriant 
growth  of  large  sized  fruit,  and  orchards  quickly  spread  along  the 
narrow  valleys  and  crept  up  the  steep  hillsides  until  it  became  the  staple 
industry  of  a  great  part  of  the  district,  and  the  main  dependence  of 
A  number  of  small  settlers.  The  Derwent  Valley  extending  inland, 
and  gradually  widening  in  a  north-westerly  direction  out  of  the  line  of 
the  creat  mountain  ranges  of  the  west  that  cause  the  moist  climate  of 
the  Huon.  is  dry  and  arid,  and  the  system  of  fruit  growinff,  espeoially 
that  of  apples,  that  had  been  so  successful  in  the  Huon,  failed  when 
applied  to  the  Upper  Derwent.  But  small  patches  of  the  river  fi^ts 
near  New  Norfolk  that  received  the  drainage  from  the  hills,  and  some 
that  were  irrigated  for  hops,  were  found  to  produce  excellent  fruit ; 
through  information  about  irrigation  and  its  effect  on  growing  and 
maturing  fruit  was  difficult  to  obtain,  and  such  knowledge  as  could  be 
gained  by  fragmentary  description  of  Indian  and  Italian  irrigation, 
needed  adapting  to  the  special  wants  of  our  own  soil  and  climate. 
Besides  a  strong  though  unreasoning  prejudice  existed  against  fruit 
li^rown  by  artificial  watering,  as  it  was  said  to  bt>  soft  and  green,  though 
large,  and  destitute  of  flavour  and  keeping  qualities,  and  at  the  tame 
time  irrigation  appliances  were  costly  and  hard  to  ^et.  But  the 
indomitable  energy  of  the  Anglo-Saxon,  when  once  fairly  applied  to 
the  problem,  slowly  but  surely  overcame  the  difficulties,  and  brought 
SBooess  out  of  seeming  failure.  The  first  step  was  to  get  an  accurate 
knowledge  of  the  climate,  and  this  was  obtained  by  a  careful  series 
of  observations,  eitending  over  many  years,  by  which  it  was  found 
that  the  average  rainfall  at  New  Norfolk  for  the  vear  was  23  22in.,  and 
the  spontaneous  evaporation  45'36in.;  and  for  toe  summer  months  of 
December,  January,  and  February  the  mean  average  rainfall  was  5in., 
and  evaporation  15in.,  the  mean  temperature  of  three  daily  registers, 
d2*36de^.,  the  mean  of  maximum  solar  intensity  134*88deg.,  of  minimum 
terrestrial  radiation  41*51deg.,  and  humidity  of  air  '(58  per  cent.;  of 
course  this  means  an  exceptionally  dry  summer  dimace  for  cultivation, 
and  explained  the  reason  of  the  failure  of  the  Unon  system  when 
applied  to  the  Derwent,  but  the  mean  amount  of  cloud  of  three  daily 
registers  (7*30  a. m.,  4.30  p.m.,  and  sunset)  was  only  4*20  of  scale  0 — 10. 
He  gave  these  and  other  figures  in  order  that  those  who  may  wish  to 
investigate  the  subject,  either  as  a  matter  ot  inquiry,  or  for  the  purpose 
of  establishuig  the  industry  in  other  plaoes,  may  have  aome  relUbie 
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^ta  to  go  OD.  The  next  step  was  to  find  out  the  effect  of  water  on  the 
growth  and  maturiag  of  the  froit,  and  after  a  patient  and  extensive 
eeiies^  of  trials,  with  nearly  100  Tarieties  of  apples,  on  different  soils 
and  situations,  and  Taiying  amonnts  of  water,  applied  at  all  stages  of 
growth,  as  well  as  the  eofect  of  many  systems  of  pmning,  mannring  and 
ooltiTation  it  was  foond  that  the  water  principally  acted  as  a  carrier 
'or  mediom,  by  means  of  which  the  plant  was  fed,  and  the  action  of 
growth,  consisting  as  it  does  of  a  constant  absorptien  of  water  by  the 
roots,  carried  op  to  be  exposed  to  the  snn  and  air,  and  by  the  action 
of  the  chlorophyll  cells,  the  hydrogen  of  the  water  combining  with  the 
carbon  dioxide  in  the  air,  forms  the  series  of  hvdrooarbons,  that  are  the 
basis  of  all  plant  life,  and  by  the  addition  of  the  salts  and  acids  held 
in  suspension  by  the  water  from  the  soil,  and  acted  on  by  heat  and 
light,  eansing  the  chemical  changes  and  combinations  that  baild  np  the 
different  parts  of  the  plant,  and  mature  the  seeds  and  their  covering, 
that  is,  the  frnit.  It  was  found,  that  given  a  sufficiency  of  moisture 
in  the  soil  to  dissolve  the  chemical  matters  contained  in  it  either 
naturally  or  artificiaPv  supplied  when  wanting,  the  essential  point  was 
to  ensure  a  free  circulation  of  air  and  access  to  light,  of  every  part  of 
the  tree  and  fruit,  and  also  to  aerate  the  soil  by  constant  moving,  so 
that  the  roots  could  have  air  as  well  as  water.  The  amount  of  water 
required  to  do  this  in  the  friable  loam  of  most  parts  of  the  Derwent 
Valley,  was  found  to  be  30in.  for  the  three  summer  months,  and  as  the 
absence  of  cloud  meant  more  sunshine,  the  dryness  of  the  air  was  a 
positive  advantage  in  maturiog  and  colouring  the  fruit,  as  when  a 
free  growth  was  kept  up  by  the  constant  artificial  supply  of  water,  the 
maturing  was  hastened,  and  as  the  fruit  was  more  fully  developed, 
i^e  flavour  and  keeping  qualities  were  vastly  improved.  The  accuracy 
of  these  observations  is  confirmed  by  the  researches  of  Dr.  Julius  Von 
Sachs  on  the  transpiration  of  plants,  which  show  that  when  it  is  increased 
by  light  and  heat  in  a  dry  air,  the  passage  of  water  from  the  soil  is 
hastened,  and  by  its  evaporation  in  the  stomata  of  the  leaves,  more  of 
4ne  salts  in  suspension  are  left  in  the  chlorophyll  cells,  and  consequently 
there  is  a  rapid  increase  of  the  substance  of  the  plant.  The  effect  of  this 
system,  varied  with  the  sort  of  apple  and  method  of  pruning,  and  finally 
the  sturmer  pippin,  scarlet  nonpareils  and  French  crab  were  selected  as 
the  most  suitable  varieties,  as  well  as  being  the  healthiest  trees  and 
heaviest,  and  most  regular  croppers,  and  by  their  firmness  of  flesh  and 
toughness  of  skin,  best  adapted  for  the  rough  usage  of  travelling.  Of 
these  the  sturmer  pippin  is  most  improved  by  watering.  It  is  satis- 
factory to  find  that  these  three  sorts  are  pronounced  by  experts  in  the 
London  fruit  trade  to  be  the  best  in  flavour  and  appearance  to  please 
English  customers.  The  style  of  preserving  known  as  the  inverted 
pyramid,  formed  by  a  number  of  branches  radiating  from  the  stem, 
a  short  distance  from  the  ground,  was  found  the  best  shape  to  allow 
tree  access  of  light  and  air  to  every  part,  as  well  as  easiest  to  pick  and 
prune,  and  least  liable  to  damage  from  wind.  Having  selected  the 
apples  and  learnt  the  best  method  of  growing,  the  next  difficulty  was 
In  transport.  A  six  or  beven  weeks'  journey,  part  of  which  was  tbroagh 
a  climate  absolutely  destructive  to  the  apple,  seemed  at  first  an 
Insuperable  obstacle,  but  by  the  same  method  of  patient  observation 
and  experiment,  aided  at  last  by  the  co-operation  of  growers,  the 
dangers  to  avoid  were  gradually  found  out,  and  a  knowledge  was  gained 
of  tne  conditions  necessary  for  the  successful  transport  of  fruit  to 
London.  First  of  all  experiments  were  made  ot  the  amount  of  heat 
apples  could  stand  without  injury,  and  it  was  found  that  70deg.  waa 
about  the  limit  of  safety,  but  the  beat  of  the  tropics,  both  in  water  and 
air,  averages  about  90deg.  for  10  to  14  days  of  the  voyage,  so  artificial 
'Coolmg  was  a  necessity.  The  success  of  tbe  dry  air  refrigerating 
process  for  carrying  meat  naturally  led  to  inquiries  to  see  hoir  far  it 
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oonld  be  utUiBed  for  carrying  fruit.  A  aerioiu  diffioalty  existed  in  the- 
faofi  that  tbe  fmit  season  lasting  so  short  a  time  meant  that  only  a. 
single  trip  of  each  steamer  in  the  year  was  available  for  the  trade,  and 
the  fruit  being  so  susceptible  to  taking  up  foreign  flavours,  as  well  a» 
liable  to  damage  other  things,  no  other  article  could  be  carried  in  the 
same  hold,  so  freight  oould  only  be  secured  by  guaranteeing  to  fill  the 
whole  of  the  oool  chamber  in  each  boat  carrying  fruit  at  the  high  rate 
of  908.  to  lOOs.  per  ton  freight,  growers  taking  all  risks.  The  knowledge 
gained  by  so  many  years  of  patient  inquiry  and  experiment  had 
established  the  following  facts :— let.  That  at  least  three  kinds  of 
apices  of  excellent  flavour,  appearance  and  keeping  qualities  eould  be 
produced  in  greatest  abundance  and  perfection,  especially  in  the  Derwent 
Valley  district,  and  that  the  supply  could  soon  exceed  the  demand  of 
colonial  markets.  2nd.  That  an  almost  unlimited  market  existed  in 
England  for  this  class  of  fruit,  and  owing  to  the  difference  in  season, 
oonld  be  landed  in  London  at  a  time  of  year  when  it  would  not  have 
the  competition  of  either  home  grown  or  American  growth,  and  con- 
sequently good  prices  mi||ht  be  expected  for  the  quality  of  fruit  produced 
here.  Srd,  That  the  fruit  would  keep  in  good  order  for  at  least  double 
the  time  required  for  the  voyaee,  provided  the  right  condition  of 
temperature  and  ventilation  could  be  secured.  4th.  That  the  yearly 
increasing  number  of  ocean  steamers  fitted  with  cooUog  apparatus 
provided  the  means  whereby  a  very  large  quantity  of  fruit  could  be 
carried.  It  now  became  necessary  to  secure  the  co-operation  of  growers, 
so  that  a  sufficient  number  of  cases  could  be  collected  to  fill  the  oool 
chambers  of  some  of  tbe  ocean  steamers.  By  this  time  growers  had  so 
much  confidence  in  the  knowledge  gained  as  to  induce  them  to  risk 
enongh  fmit  to  make  the  experiment.  Accordingly  in  1888  the  first 
shipments  on  a  large  scale  were  made,  although  small  experiments  in 
shipping  had  been  made  tor  many  years  with  varying  success,  and  it  was 
thought  if  they  could  only  be  kept  cool  enough  through  the  tropics, 
there  would  be  little  danger  in  tbe  venture.  These  £r8t  large  ship- 
ments, howe?er,  only  served  to  show  the  number  and  majpitude  of 
the  difficulties.  In  the  first  place  the  refriceratinff  maohmery  was 
designed  for  carrying  meat,  the  essential  condition  of  which  was  that 
it  should  be  kept  below  freezing ;  but  freezing  was  ruinous  to  apples, 
and  some  cargoes  were  nearly  all  spoilt  by  this  cause  and  even  when 
saved  from  frost  the  great  amount  of  condensation  of  cold  air  from 
machine  coming  in  contact  with  the  damp  air  in  the  hold  was  very 
injurious,  and  in  addition  to  this  the  want  of  proper  ventilation  in 
parts  of  the  hold  favoured  a  fungoid  growth  that  spoilt  the  flavour  even 
when  it  did  not  cause  rot,  and  the  rough  handling  of  the  fruit  by  steve- 
dores unaccustomed  to  such  easily  bruised  articles,  was,  and  still  is  « 
serions  loss,  as  the  short  time  allowed  for  the  loading  makes  careful 
handling  very  difficult.  Improvements  are  gradually  being  made  in 
tempering  the  air  entering  the  cool  chambers  to  prevent  freezing  and 
excessive  condensation,  and  in  thoroughly  ventilating  every  part  of  the 
hold  to  prevent  mould  ;  and  a  new  system  has  been  proposed,  adapted 
for  ordinary  holds,  by  fixing  an  exhaust  fan  to  draw  the  air  from  every 
part  of  the  hold  by  a  reticulation  of  fixed  pipes,  and  passing  the  iulet 
•ir  through  a  chamber  (supplied  with  cold  air  from  the  refrigerating 
machine)  by  a  series  of  small  pipes,  so  as  to  oool  the  air  in  passing 
through,  and  also  to  condense  the  moisture  in  the  air  before  coming  in 
contact  with  the  fruit.  It  appears  probable  that  the  fungoid  grewth 
found  in  ^he  holds  on  some  of  the  fmit  is  anaerobic,  and  therefore  fresh 
air  should  be  constantly  passed  throuj^h  all  parts  of  the  fruit  to  prevent 
its  growth.  It  is  found  that  the  fmit  when  landed  in  London  is  very 
much  riper  than  similar  fruit  kept  till  the  same  time  In  Tasmania ;  this 
oannot  be  caused  by  temperature  alone,  as  the  records  of  temperature 
of  holds  are  almost  identical  with  recorded  observations  in  Tasmuiia  for- 
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«ame  time,  viz.,  35deg.  to  65deg.»  and  ia  probably  doe  to  a  certain 
fermentation  set  np  in  the  fruit  by  the  natural  process  of  decay,  indnoed 
or  at  least  accelerated  by  the  fungoid  growth  found  in  the  holds,  and 
it  is  on  these  points  that  farther  information  is  required,  viz.,  1st.  The 
amount  of  fresh  air  required  daily  by  the  fruit.  2nd.  The  range  of 
temperature  necessary  for  safe  carriage.  3rd.  The  cause  of  fungoid 
|<rowth  in  holds.  4tb.  The  cause  of  premature  ripening.  5th.  The 
means  bv  which  these  fungoid  srowths  and  fermentation  may  be 
prevented,  and  ripening  of  fruit  in  holds  be  retarded.  It  is  known  in  a 
f;6neral  way  that  fruit  will  not  keep  as  well  in  a  close  room  as  when  it 
IS  freely  exposed  to  fresh  air ;  tbat  it  will  endure  a  range  of  from  35deg. 
to  70deg.,  if  changes  are  not  too  sudden ;  that  fungoid  growths  are 
promoteid  by  a  close,  damp  air ;  and  that  when  kept  in  a  close  room  at 
an^  even  temperature  of,  say  45deg.  to  55deg.,  it  ripens  and  rots  far 
quicker  than  in  the  open^  As  yet,  however,  we  have  not  sufficiently 
«ocurate  information  on  these  points  to  say  definitely  how  much  fresh 
air  and  how  low  a  temperature  is  necessary  to  carry  fruit  in  the  best 
possible  condition,  and  it  is  a  slow  and  costly  process  to  acquire  it, 
because,  as  stated  before,  only  one  trip  in  the  year  can  be  taken  by  each 
ffteamer  and  the  experiments  have  to  be  made  on  such  a  large  scale  to  be 
of  any  value ;  for  instance,  to  test  the  cool  ventilation  in  ordinary  hold 
will  require  from  15,000  to  20,000  cases  in  a  single  vessel,  and  it  is  only 
by  carecully  noting  the  cause  of  failure  that  we  can  find  out  and  apply 
a  remedy.  This  was  notably  the  case  with  ventilation.  Experiments 
on  a  large  scale  were  made  in  storing  fruit  in  cellars  and  specially 
constructed  stores,  and  it  was  found  that  the  quantity  stored  in  one 
bulk  materially  altered  the  results,  and  the  conditions  on  the  voyage 
were  so  different  from  those  in  Tasmania,  that  fresh  precautions  were 
needed  on  shipboard  to  those  on  shore.  By  the  willing  aid  and 
co-operation  of  the  chief  engineers  of  the  different  steamers,  much  has 
been  learnt.  For  instance  by  a  careful  register  of  thermometers  in  all 
parts  of  the  holds  it  was  found  that  through  want  of  ventilation  ereat 
differences  existed,  as  much  as  28de|;.  in  a  distance  of  7ft.  6in.  apart, 
and  by  carefully  watching  the  condition  of  the  fruit  as  it  was  unloaded 
from  the  different  parts,  it  was  found  that  at  the  inlet  pipes  of  cold  air 
to  hold  the  fruit  was  mostly  damp  and  sometimes  frozen,  and  near  the 
outlet  pipes  it  was  dry  and  in  excellent  condition,  whilst  in  places 
round  the  bottoms  a  damp  and  mouldy  appearance  proved  the  stagnant 
state  of  the  air.  In  this  latter  case  the  fruit  had  lost  its  fine  flavour,  and 
although  clean  and  bright  in  appearance,  was  comparatively  valueless. 
In  spite  of  all  failures  and  difficulties,  it  is  satisfactory  to  note  that  a 
large  amount  of  success  has  attended  the  venture  ;  out  of  130,000  cases 
oent  in  1891  to  London,  at  least  110,000  cases  of  excellent  fruit  were 
landed  in  good  order,  and  was  duly  appreciated  by  English  consumers 
of  all  classes,  from  Her  Majesty  the  Queen — who  was  graciously  pleased 
to  accept  a  sample — to  the  humble  customers  of  ubitecross-street 
ooetermongers.  Although  not  of  strictly  scientific  interest,  it  is  yet 
important  to  notice  the  method  of  sale  and  distribution,  about  which 
much  misconception  appears  to  exist.  It  must  be  remembered  that 
in  this  trade  we  cannot  have  everything  our  own  way ;  as  it  is  only 
comparatively  small  and  intermittent,  we  cannot  have  ships  specially 
fitted  with  machinery  and  appliances  solely  for  fruit,  but  must  make 
Qse  of  what  is  already  provided  with  such  alterations  and  modifications 
as  our  experience  may  suggest,  and  we  can  persuade  steamship  com- 
panies to  adopt ;  so  in  the  sale  and  distribution  of  fruit  in  England. 
We  find  an  immense  organisation  reaching  to  every  part  of  the  country 
in  active  work,  controlled  by  a  few  large  firms  of  brokers  in  London. 
It  would  be  quite  impossible,  for  so  short  a  time  as  we  require  it,  and 
for  a  single  article,  to  organise  any  system  that  could  attempt  to  deal 
with  the  business  as  it  can  be  done  by  the  existing  method ;  but,  as  in 
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the  case  of  transport,  we  may,  by  careful  observation  and  experiment^ 
see  how  far  we  can  make  use  of  this  organisation  to  dispose  of  oar 
fruit  with  the  best  results  to  ourselves.  With  this  object  we  have 
•stabliBhed  an  agency  in  London,  to  reduce  expenses,  to  control  sales, 
to  find  out  so  as  to  prevent  or  make  claims  for  all  damages,  and. 
generally  to  exercise  a  supervision  on  behalf  of  growers. 

DiBOUssion  on  this  paper  was  postponed  till  next  meeting. 

The  Secretary  read  a  paper  contributed  by  Mr.  J.  Shirley,  B.Sc,  or 
Queensland,  a  corresponding  member,  on  *'  A  list  of  the  known  lichens- 
of  Tasmania,"  and  one  by  Mr.  A.  T.  XTrquhart  on  "  Some  Tasmanian 
spiders,*'  from  a  collection  supplied  by  Mr.  A.  Morton,  curator  of  the 
Tasmanian  Museum.  The  other  papers  on  the  agenda  were  held  over 
tiU  next  meeting. 

The  Chaibmak  proposed  a  vote  of  thanks  to  the  gentlemen  who  had. 
oontributod  papers,  which  terminated  the  proceedings. 


MAY,  1892. 


The  monthly  meeting  of  the  Royal  Society  of  Tasmania  was  held  at 
the  Museum  on  Tuesday,  May  11.  His  ^oellency  the  Governor  Sir 
B.  G.  C.  Hamilton,  K.C.B.,  LL.D.,  presided.  There  was  a  goed 
attendance  of  Fellows. 

His  ExcELLENOY  expressed  his  reeret  at  being  absent  from  the  last 
meeting.  This  was  the  first  time  hehad  been  with  them  since  the  late 
Science  Congress  had  met,  and  he  congratulated  them  upon  the 
Buocess  which  had  attended  their  labours  in  this  respect.  This  was, 
he  was  sure,  largely  due  to  the  exertions  of  Mr.  A.  Morton,  the 
General  Secretary,  who  had  been  indefatigable  in  his  efibrts  to  make 
the  affidr  a  success.  Mr.  Ogilvy  had  thrown  out  a  very  valuable  sug- 
gestion, to  which  reference  was  made  in  his  address  at  the  meeting  of 
the  Science  Association.  The  idea  was  that  they  should  have  corre- 
spondiog  members  stationed  in  various  places.  The  country  should 
be  mapped  out  into  districts,  and  each  separate  district  be  recognised 
as  being  under  certain  persons'  observations,  who  would  undertake  ta 
forward  anything  of  any  importance  which  might  come  under  their 
notice  in  their  particular  districts.  They  might  also  be  communicated 
with  at  will  upon  the  subject,  and  inquiries  instituted.  He  would 
like  the  matter  to  be  discussed  at  the  next  meeting  of  the  Society.. 
Perhaps  they  might  think  the  matter  over,  and  make  preparations  for 
the  discussion  in  the  meantime.  He  then  invited  discussion  (upon  the 
paper  of  Mr.  W.  E.  Shoobridge. 

Mr.  A.  Morton  said  that  the  si:^ggestion  of  Mr.  Ogilvy  was  bearing 
fruit  already.  He  had  received  a  number  of  specimens  from  di£ferent 
parts  of  the  island.  One  was  a  specimen  of  a  very  large  crane  {Ardea 
jMcifica)  seldom  found  in  Tasmania,  although  common  in  Australia. 
Another  was  a  white  crane  {Herodias  alba)  {Jso  scarce  here.  A  duck, 
hitherto  unrecorded  in  Tasmania,  called  the  *<  blue  bill "  {ErismcUura 
australis)  was  also  sent.  The  Australian  coot  was  another  species  of 
bird  rather  scarce  in  Tasmania,  and  recently  found  here  in  some  pleni- 
tude. He  was  at  a  loss  to  account  for  the  influx  of  these  birds  into 
the  island  at  this  period. 

His  ExoELLENOT  stated  that  he  had  observed  that  the  crane  speciea 
were  unusually  plentiful  this  year. 
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THE  EXPORT  OF  APPLES, 


Mr.  C.  H.  Gbant,  with  refereDce  to  Mr.  Shoobridge's  paper  npon 
the  export  of  apples  to  Europe,  said  that  the  author  of  the  paper  bad 
dealt  with  the  question  in  a  very  able  manner,  although  it  was  rather 
deficient  in  the  details  relating  to  the  cultivation  of  fruit,  which, 
however,  migat  possibly  relate  more  to  the  gardening  industry 
than  to  the  Royal  Society.  The  paper  itself  could  bear  a  great  deal  of 
argument.  He  was  not  in  a  position  to  criticise  it  for  it  carried  a 
great  deal  'of  iuformatioo,  and  contained  matter  of  interest.  From  a 
soientific  point  of  view  it  was  invaluable.  In  the  earlier  days  of  fruit- 
growing there  was  a  great  amount  of  labour  wasted,  and  money 
expended  in  cultivating  the  wrong  kind  of  fruit.  It  was  always  a 
matter  of  interest  to  study  the  products  of  the  soil,  and  he  was  sure  the 
Society  was  much  indebted  to  him.  Mr.  Sfeoobridge  had  also  given 
0ome  valuable  information  concerning  his  meteorological  surveys,  in 
which  he  was  a  pioneer.  They  were  all,  he  was  sure,  greatly  pleased 
with  the  efforts  of  Mr.  Shoobridse  in  the  researches  he  had  made,  and 
for  the  valuable  information  he  had  furnished. 

Mr.  W.  £.  Shoobridob  said  that  there  were  two  points  which  were 
yery  necessarv  to  discuss  on  the  subject ;  one  was  the  question  of 
irrigation,  and  the  other  the  effects  of  the  atmosphere  upon  the  growth 
of  fruit.  The  finest  fruit  he  had  ever  seen  was  grown  in  a  dry  atmos- 
phere, where  the  trees  had  been  weU  irrigated.  The  reason  for  this  was 
that  the  trees  required  as  much  light  and  air  as  possible.  The  water 
acted  as  a  carrier  of  soluble  salts,  necessary  to  the  life  of  the  trees. 
The  more  sunlight  and  air  that  was  received  by  the  trees  the  greater 
and  more  active  were  the  chemical  changes,  and  the  higher  products 
of  the  plant.  The  gums,  resins,  and  sugars  were  more  abundant.  It 
was  impossible  to  get  this  in  a  moist  atmosphere.  The  French  crabs 
usually  grown  in  a  moist  atmosphere  were,  when  grown  in  a  dry,  airy 
locality,  completely  changed  in  colour.  This  was  very  apparent  in  trees 
which  were  grown  within  a  short  distance  of  each  other.  They  also  had 
adopted  a  new  system  of  pruning.  In  this  climate  the  full  benefit  of 
the  son  without  too  much  strength  was  received,  which  was  of  the 
ffreatest  value.  The  damage  to  the  fruit  in  keeping  was  the  result  of  a 
fungoid  growth  produced  by  the  fruit  being  stored  in  places  where  the 
air  was  ^ul.  To  keep  this  under  it  was  necessary  that  the  fruit  should 
have  a  clear  current  of  air.  In  an  atmosphere  of  40deg.  to  50deg., 
which  was  about  the  proper  temperature  to  keep  fruit  in,  with  a  clean 
dry  atmosphere,  the  fruit  would  keep  well.  In  some  of  the  fruit  which 
had  been  packed  to  London  a  blue  mould  appeared  about  the  specimens, 
and  on  tasting  it  its  flavour  was  found  to  be  entirely  gone.  This  fungi, 
which  began  usually  about  the  region  of  a  bruise,  caused  immense 
harm  to  the  fruit,  and  completely  spoiled  its  flavour.  This  was  never 
found  in  the  packed  fruit  near  the  ootlet,  because  there  was  a  compleve 
oorrent  of  air.  In  the  places  where  the  fruit  was  affected  the  air 
was  very  foul,  so  foul  in  fact,  that  in  some  cases  a  candle  would  not 
bum.  It  was  the  efore  apparent  that  the  fungi  was  nourished  in 
stagnant  air,  and,  if  information  could  be  gained  with  regard  to  this 
matter,  a  great  step  towards  the  knowledge  of  the  proper  course  to  be 
dopted  for  the  preservation  of  fruit  would  be  gained. 

His  ExGELLENOY  thought  that  if  information  was  sent  in  from  various 
districts  lespecting  the  question  of  irrigation,  and  how  it  was  applied, 
it  would  be  of  great  value.  He  asked  if  there  were  many  districts  where 
irrigation  was  carried  on  ? 

Mr.  Shoobbidge  replied  that  there  were  not  very  many,  although  the 
question  was  receiving  more  attention  lately  than  formerly.  There 
were  a  great  many  districts  where  irrigation  was  not  required. 
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His  ExcELLBNOT  thoQght  that  it  waa  a  pity  if  the  subject  should  stop 
at  that  place.  If  Mr.  Shoobridge  would  confer  with  Mr.  Morton  a  series 
of  papers  on  the  subject  might  be  prepared,  and  if  oommnnicatioik 
were  tstablished  with  different  fruit  growing  districts  information  might 
be  obtained  of  much  value. 

The  meeting  adopted  the  suggestion  as  a  favourable  one. 

Mr.  Grant  said  that  in  his  researches  he  had  noticed  that  in  placet 
where  fruit  had  grown  te  extract  dinary  proportions,  like  the  district  of 
Nova  Scotia  where  the  climate  was  not  of  the  particular  conditions 
described  by  Mr.  Shoobridge  as  most  favourable,  the  great  depth  of 
soil  was  perhaps  the  real  cause.  He  noticed  that  in  the  valleys  of  Nova 
Scotia  the  English  grasses  and  clover  grew  to  such  a  height  as  to 
resemble  a  dense  scrub.  He  did  not  think  that  the  winter  of  Tasmania 
was  tevere  enough  to  kill  the  insect  pests. 

His  ExcELLiycY  thought  that  Messrs.  Shoobridge,  Grant,  Abbott» 
and  Morton,  if  willing  to  act,  might  constitute  themselves  a  body  to 
obtain  all  information  possible  upon  the  subject  with  a  view  of  reducing 
it  to  a  practical  form. 


'*  The  Climate  of  Eastern  Tssmania,  indicated  by  its  Lichen  Flora  :*' 
by  Rev.  F.  R.  M.  Wilson,  Kew,  Victoria,  Corresponding  Member 
Royal  Society,  Tasmania  : — 

1  *uring  a  visit  of  five  weeks  to  Tasmania,  in  February  and  March, 
1891,  while  exploring  for  lichens  In  the  neighbourhoods  of  Launceeton, 
Mount  Arthur,  Ulverstone,  fiobart.  Mount  Wellington,  the  Huon  River» 
and  St.  Mary's  Pass,  I  was  struck  with  the  general  and  unexpected 
poverty  of  the  lichen  flora.  And,  on  looking  about  for  the  cause  of 
this,  I  noted  the  evident  frequency  of  bush  fires,  which  are  the  most 
destructive  enemies  of  lichen  growth.  This,  however,  did  not  wholly 
explain  the  matter,  for,  even  where  the  plants  might  be  expected  to 
recover  from  the  action  of  the  fire,  their  vitality  seemed  to  be  checked 
by  the  dryness  of  the  climate.  This  was  a  discovery  sarprising  to  a 
Victorian,  who  had  been  accustomed  to  consider  the  climate  of  Tas- 
mania a  humid  one.  An  examination  of  meteorological  authorities, 
however,  showed  that  in  the  eastern  portion  of  the  island  the  rainfall 
is  not  only  less  than  it  is  in  the  western,  but  less  than  it  is  in  Victoria. 
In  the  west  and  the  highlands  of  Tasmania  75in.  of  rain  have  been 
registered  in  one  year,  and  the  average  of  the  whole  island  is  said  to 
be  35in.;  but  the  annual  rainfall  at  Hobart  ia  only  2r52in.  These 
adverse  influences  of  fire  and  drought  doubtless  re-act  on  one  another  ; 
the  fires  thinning  the  forests  and  undergrowth  and  thus  lessening  the 
rainfall,  and  the  lack  of  rain  exposing  the  country  to  the  ravages  of 
fire.  These  influences,  however,  are  coasider^ly  modified  in  the 
eastern  part  of  Tasmania  by  the  alHtude  of  the  mountains  and  by  the 
ocean  currents  along  the  coast ;  both  of  which  have  a  great  efi'ect  upon 
the  geographical  distribution  of  lichens.  When  I  visited  Tasmania  I 
was  anxious  to  test  a  theory  which  I  entertained  with  regard  to  the 
distribution  of  lichens  in  Australia.  This  theory  was  that  the  warm 
current  from  the  tropical  Pacific  Ocean,  passing  down  the  east  coast  of 
Australia,  carries  southward  the  spores  of  tropical  lichens  and  the 
conditions  favourable  to  their  growth,  until  it  is  met  by  the  cold  south- 
west seas  and  winds  which  greet  the  traveller  when  doubling  Wilson's 
Promcntory  from  the  east.  Nautical  observations  have  determined  the 
trend  of  this  coastal  current,  and  traced  it  from  the  tropics  southward 
beyond  Australia  and  along  the  eastern  coast  of  Tasmania.  Nylander 
tells  ua  (Syn.  Metb.,  p.  69)  that  the  tropical  ^ne  is  specially  characterised 
by  its  epiphyUous  lichens,  notably  by  the  genus  Strigtda,  and,  among 
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<3ortioal  liohens,  by  the  Dtuneroiui  •pecies  of  Thelotremat  Graphic, 
dUodecton,  Glyphis^  TrypetkeHum^  and  Porma.  These  genera,  whioh 
are  allied  to  the  Atcomycetes  among  the  fungi,  are  largely  represented  in 
^eenaland,  on  the  eastern  or  seaward  side  of  the  coastal  ranges.  All 
<i  these,  except  the  Porincd^  appear  along  the  ooass  of  New  Sonth 
Wales,  hot  are  less  numerous  there  both  specifically  and  individually. 
In  Victoria  neither  StrtguUe  nor  Poriruc  have  been  found,  unlets  in  a 
▼ery  undeveloped  state,  and  the  other  genera  have  far  fewer  repre- 
sentatives than  in  the  more  northern  colonies.  They  are  most 
frequent  in  the  eastern  part  of  Victoria.  I  discovered  many  species  of 
Graphis  and  Thelotrema,  and  several  Chiodecta,  on  the  seaward  slope  of 
the  dividing  range  to  the  east  of  Melbourne,  And  especially  on  the 
Oippeland  ooast,  and  one  Glyphis  and  one  Trypethelium  at  the  lakes 
entrance  in  Gippsland.  It  remained  to  be  seen  whether  or  not  my 
theory  would  be  supported  by  lichenological  explorations  in  eastern 
and  north-eastern  Tasmania.  I  had  opportunity  to  test  it  on  Mount 
Arthur  and  in  bt.  Mary's  Pas«  ;  and  I  found  some  of  the  same  Graphides 
and  Chiodecta  and  even  a  Trypethelium,  which  I  had  collected  near 
Sydney  and  at  the  lake  entranc<(  in  Victoria.  Two  or  three  species  of 
Chiodecta  I  found,  not  only  on  Mount  Arthur^  but  even  as  far  south  as 
Mount  Welling  too.  The  genus  Trypethelium  is  especially  tropical  or 
subtropical,  and  the  presence  of  one  of  this  genus  in  ^t.  Mary's  Pass 
testifies  to  the  geniality  of  the  climate  in  eastern  Tasmania.  As  in 
Victoria,  so  in  the  more  soathern  colony,  the  warm  current  down  the 
east  coast  of  Australia  brings  southward  conditions  favourable  to  the 
growth  of  sub- tropical  licheus.  These  facts,  I  think,  suggest  to  the 
medical  faculty  what  probably  their  experince  has  already  proved,  that 
the  climate  of  east  Gippsland  and  the  eastern  coast  of  Tasmania  must 
be  pre-eminently  beneficial  to  invalids.  Lichenological  observations 
indicate  that  both  of  these  places  are  favoured  by  a  much  milder 
winter,  as  well  as  a  cooler  summer,  than  the  other  parts  of  their 
respective  colonies. 

Mr.  GiuyT  thought  that  the  subject  was  a  most  interesting"  one 
from  a  botanist's  point  of  vie«r,  and  from  the  specimens  laid  upon  the 
table  it  woald  seem  that  they  were  beautiful  in  form,  and  extremely 
interesting  in  every  way.  The  collection  of  mosses  were  well  worth 
looking  at.  They  were  done  up  in  a  most  convenient  form  for  examina- 
tions. There  was  no  difficulty  in  getting  at  them,  and  the  names 
were  put  upon  them  clearly  aod  lecibly.  The  Society  was,  he  was  sure, 
deeply  indebted  to  the  donors,  from  whom  he  hoped  to  have  more 
shortly. 

C50BRESP0NDKNCE. 

Cullenswood  House,  St  Mary's,  May  2,  1892.— The  Secretary  of  the 
Boyal  Society  of  Tasmania,  bir, — Having  received  a  commuuication 
from  Mr.  JS.  D.  Atkinson,  of  Wynyard,  relative  to  the  terrible  destruc- 
tion of  the  youDg  of  Fuffinus  brevicanda,  or  '*  mutton  bird,"  at  the 
Straits  Islands,  for  the  boiling  down  of  their  fat,  I  beg  to  bring  the 
matter  strongly  before  the  Council  of  the  Royal  Society,  with  a  request 
that  a  deputation  of  its  members  may  wait  upon  the  Government,  and 
suggest  the  passing  of  an  Act  during  the  coming  session  of  Parliament^ 
which  shall  put  a  stop  to  the  destruction  of  this  species  for  the  purpose 
complained  of.  I  cannot  do  better  than  transcribe  from  Mr.  Atkinson's 
letter  what  he  says  in  reference  to  the  slaughter  of  the  birds  : — **  When 
I  was  there,  and  for  some  time  previous,  the  young  birds  were  being 
taken  for  the  purpose  of  '  fatting,'  that  is,  boiled  down  for  their  fat. 
On  Green  Island  alone,  five  men  were  obtaining  2,500  birds  a  day,  and 
this  woold  be  going  on  for  several  weeks.  On  Chapel  and  Babel  Islands* 
which  are  much  larger,  the  same  thing  was  goiufl:  on,  but  on  a  mush 
larger  scale.    Seme  hundreds  of  thousands  will  be  destroyed  in  this 
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manner,  and  when  I  tell  yon  the  fat  is  Od.  per  gallon,  and  it  take* 
120  birds  to  make  one,  you  will  see  what  ritthtfnl  destruction  Is  done 
for  a  miserable  return.  It  is  perfectly  legitimate  to  take  the  birds  for 
oaring  and  keeping  for  food,  but  as  there  are  too  many  for  this  they  must 
destroy  them  in  a  wholesale  way  for  fat ;  and  this  is  done  by  one  or 
two  men  only,  the  majority  of  the  folks  there  and  all  ihe  half-oastes 
are  against  the  fatting  process.  I  was  requested  when  there  to  sefr 
if  anything  could  be  done  to  have  a  stop  put  to  it."  This  extract  speaks 
for  itself,  and  the  points  to  be  urged  on  the  €K)yernment  are : — The 
enormous  destruction  for  a  disproportionate,  and  as  Mr.  Atkinson  says, 
a  very  miserable  return,  and  the  undoubted  fact  that  the  mutton  birds 
will  in  a  few  years  be  driven  way  from  these  breeding  haunts  altogether, 
and  the  means  of  getting  a  living  resorted  to  by  the  islanders  entirely 
cut  from  under  their  feet. — I  have  the  honour  to  be,  sir,  your  obedient 
servant,  W.  V.  Legob,  Tasmania,  Member  of  Conunittee  for  Preserva- 
tion of  Plants  and  Animals. 

Mr.  BKkxABD  Shaw  said  that  perhaps  Colonel  Legge  probably  was 
not  aware  that  there  was  a  law  to  prevent  the  destruction  of  young 
mutton  birds.  This  prohibited  the  taking  of  birds  until  they  were  fit 
for  human  feod,  and  was  instituted  especially  to  prevent  their  wholesale 
destruction.  This  was  the  firat  season  that  the  regulation  had  been  in 
force,  and  he  hoped  that  it  would  have  a  salutary  euect.  The  constable 
who  had  charge  of  the  islands  was  only  recently  appointed,  and  it 
would  be  his  duty  to  see  that  the  Act  was  carried  out. 

Mr.  Thomas  Stephens  hoped  that  the  Act  would  be  carried  out 
efficiently.  It  was  a  subject  which  could  scarcely  be  discussed  without 
preparation.  The  birds  formed  the  staple  food  of  a  half-caste  popula- 
tion of  the  Straits,  and  they  should  be  either  compelled  to  restrain 
themaelves  in  the  wanton  destruction  of  the  mutton  birds,  or  else  be 
removed  to  another  place.  The  natives  could  not  be  made  farmers  all 
at  once,  but  their  condition  was  being  greatly  improved.  He  regretted 
the  absence  of  Bishop  Montgomery,  who  had  made  himself  acquainted 
with  the  condition  of  the  half-castes  in  the  Straits  thoroughly.  At 
certain  seasons  of  the  year  the  natives  of  the  islands  assembl^  to  snare 
the  birds.  This  bad  been  going  on  for  at  least  50  years,  and  there  did 
not  appear  to  be  any  appreciable  diminution  in  their  numbers.  He 
thought  that  if  the  law  was  a  good  one  it  might  be  very  strictly 
enforced,  as  there  were  too  many  laws  on  the  Statute  Book  of  Tas- 
mania already  which  were  allowed  to  rest  dormant. 

Mr.  Shaw  said  that  there  were  four  matters  to  be  dealt  with.  Th» 
first  was  the  destruction  of  the  young  birds,  the  next  the  taking  of  the 
eggs,  the  next  the  destruction  of  the  birds  by  fire,  and  lastly,  the 
injury  done  to  the  birds  by  the  presence  of  cattle  and  sheep.  He  read 
the  regulations  in  force  upon  the  subject,  which  provided  against 
the  destruction  of  the  birds  as  stated  in  the  paper  of  Colonel  £3gge. 
These  regulations  were  issued  on  the  12th  December  last. 

PRESENTATIONS. 

The  Secretary  called  attention  to  a  number  of  donations  which  had 
been  sent  to  the  Museum.  Mr.  W.  A.  Weymouth  forwarded  85 
specimens  of  mosses  comprising  68  species.  The  Rev.  F.  R.  M.  Wilson 
sent  in  a  number  of  specimeos  of  lichens,  which  were  like  the  mosses, 
mounted  and  classified.  Mr.  Omant  presented  samples  of  rocks  from  the 
West  Coast,  consisting  of  caloite  and  limestone,  and  which  were  said  to 
be  valuable  for  flux,  analysis  of  which  has  already  been  published. 
A  specimen  of  stone  found  near  the  Russell  Falls  was  submitted  by  the 
Secretary  to  Mr.  A.  Montgomery,  the  Government  Geolo^st,  who  said 
that  on  examination  of  it  he  found  that  it  was  not  kaolm  but  pretty 
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nearly  pore  silica,  probably  tripoli  or  infusorial  earth,  fle  stated  that 
the  infusorial  earth  had  a  considerable  commercial  value  if  of  good 
quality,  and  he  quoted  the  U.S.  mineral  statistics,  it  was  shown  that 
the  production  of  2,532  tons  of  2,0001b.,  valued  at  50,640dol.,  or  about 
£4t  a  ton.  This  stone  was  found  in  connection  with  the  lithographic 
stone  recently  referred  to  in  a  previous  issue  of  The  Mercury. 

PAPEB  BT    PBOFESSOB    TATE. 

A  paper  was  handed  in  by  the  Secretary,  contributed  by  Professor 
Balpb  Tate,  F.L,S.,  of  Adelaide,  on  the  <*Classificatory 'portion  and 
synonyms  of  EaetonieUa  Bufilctbrie." 

After  the  usual  votes  of  thanks  the  meeting  terminated. 


JUNK 


The  monthly  meeting  of  the  Royal  Society  of  Tasmania  was  held  in 
the  Society's  room  at  tne  Museum  on  Tuesday  e?ening,  June  14.  His^ 
Excellency  the  Governor  SirR.  G.  C.  Hamilton,  K.C.B.,  LL.D.,  pre- 
sidedy  and  there  was  a  good  attendance  of  ladies  and  gentlemen. 

A    NEW  MEMBEB. 

Mr.  Charles  Holdsworth  was  duly  elected  a  Fellow  of  the  Society. 

AUgTBALASIAW     ASSOCIATION     FOR     THE     ADVANCEMENT     OF      SCIENCE 

JOURNAL. 

The  Secbetabt  (Mr.  Alex.  Morton)  laid  on  the  table  Volume  IIL  of 
the  journal  of  the  New  Zealand  meeting,  which  had  just  arrived.  He 
also  said  the  journal  of  the  Hobart  meeting  was  well  in  hand. 

His  Excellenct  expressed  himself  as  highly  pleased  th%t  the  publi- 
cation of  the  Hobart  journal  was  being  done  so  expeditiously. 

corresponding  members. 

The  Secretary  stated  that  the  Council  had  under  consideration  Mr. 
Ogilvy's  suggestions  with  regard  to  correspondinff  members  throughout 
the  country,  and  hoped  to  be  able  to  report  on  it  by  next  meeting. 

PAPERS. 

Notes  on  the  Natural  Limits  to  Occupation  on  the  Land,  by  Mr.  R» 
M.  Johnston,  F.L.S. 

Notes  on  the  Square-set  System  of  Timbering  in  Mining  at  Zeehaik 
and  Dundss,  illustrated  by  a  Model  Sqnsre-set.  By  Alfred  J. 
Taylor,  F.L.S. 

His  Excellency  moved  a  vote  of  thanks  to  the  gentlemen  who  had 
contributed.  As  regarded  Mr.  Taylor's  paper,  he  was  sure  they  had 
all  listened  to  it  with  great  interest.  The  explanation  he  had  given 
was  very  clear,  and  he  had  no  doubt  his  object  would  bo  fulfilled  if 
the  general  attention  of  the  mining  public  was  directed  both  to  the 
advantages  and  drawbacks  of  this  description  of  timbering.   (Applause.) 

The  proceedings  then  terminated. 


JULY. 

The  usual  monthly  meeting  of  the  Royal  Society  was  held  at  the 
Museum  on  Tuesday  evening,  July  12.      His  Excellency  the  Governor 
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Sir  Roberto.  C.  Hamilton,  K.C.B.,  LL.D.,  preaided,  and  there  was  a 
large  attendance. 

The  Secretary  stated  he  had  received  a  telegram  from  Mr.  Rostell, 
the  Oovemmeot  Astronomer  of  New  Soath  Waiee,  informing  him  that 
it  wonld  be  impotiible  for  his  paper  to  arrive  in  Hobart  by  that  nifl[tit'« 
train.  The  paper  was  one  of  very  great  importance,  dealing  as  it  did 
with  the  late  Leake  bequest  in  oonnection  with  astronomy.  Under 
the  circumstances  he  would  ask  for  the  paper  to  be  postponed  till  next 
meeting. 

SOMB  PLANTS  NEW  TO  TASMANIA. 

Mr.  Leonard  Rodwat  read  some  notes  on  this  subject. 

Mr.  A.  J.  Ogilvt  read  a  paper  entitled  *'  Artificial  obstructions  to 
the  occupation  of  the  land.'* 

The  Rev.  Dr.  Scott,  and  Messrs.  C.  H.  Gsant  and  A.  J.  Tatlok 
spoke  on  the  subject. 

The  Secretary  (Mr.  A.  Morton),  on  behalf  of  Colonel  W.  Y.  Legg; 
R.A.,  read  a  paper  "  On  the  Occurrence  of  some  Australian  Ard 
in  Tasmania,"  discussion  being  postponed. 

The  meeting  closed  with  a  vote  of  thanks  to  all  who  had  taken  part 
in  the  proceedings. 


AUGUST,  1892. 

The  monthly  evening  meeting  of  the  Royal  Society  of  Tasmania  was 
held  at  the  Museum  on  Monday,  Auffust  8.  The  President  (Hie 
Excellency  Sir  Robert  G.  C.  Hamilton)  K.C.B.,  LL.D.,  presided,  and 
there  was  a  good  attendance  of  Fellows. 

CORRESPONDENCE. 

The  Secretary  (Mr.  Morton)  read  a  letter  from  Mr.  H.  C.  Russell, 
the  Government  Astronomer  of  New  South  Wales,  with  reference  to 
his  paper  on  the  Leake  bequest.  The  writer  said  he  had  ascertained 
that  it  would  not  be  possible  to  get  for  Tasmania  one  of  the  tolescopio 
instruments  sent  to  South  America.  It  would,  therefore,  be  neeesaary 
to  order  one  from  the  manufactory— either  Sir  Howard  Grubb  or  M. 
Gautier,  of  l^ris.  Sir  Howard  Grubb*s  price  was  £1,800.  He  was 
unable  to  ascertain  M.  Gautier's  figures.  About  12  months  would 
elapse  from  the  dato  of  the  order  unul  the  instrument  was  ready  for 
Qse.  He  had  made  no  provision  in  the  paper  for  architect's  fee,  as  he 
had  drawioffs  and  specincations  for  the  Observatory  which  would  serve 
the  builder's  purpose.  For  teaching  purj^oses  it  would  be  convenient 
to  have  the  Observatory  close  to  the  University,  but  as  far  from  the 
railway  as  possible,  as  the  vibrations  caused  by  trains  passing  would 
to  some  extent  interfere  with  photographic  work.  He  hoped  the  Leake 
trustees  and  the  Council  would  be  able  to  carry  out  the  proposal.  The 
time  for  the  institution  of  an  Observatory  in  the  southern  hemisphere 
was  most  opportune  and  might  not  come  again  for  years. 

THE  LEAKE  ASTRONOMICAL  BEQUEST. 

Mr.  A.  Morton  (Secretary),  in  the  absence  of  the  author,  read  a  paper 
entitled  the  proposed  *'  Leake  School  of  Practical  Astronomy,'*  by  Mr. 
H.  C.  Russell,  F.R.S.,  the  Government  Astronomer  of  New  South 
Wales:— 

Mr.  Russell  said  during  his  visit  to  Hobart  in  January  last  he  was 
struck  with  the  brightness  and  translnoenoy  of  the  atmosphere,  and  it 
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was  evident  to  him  that  the  weather  of  the  fortnight  he  was  in  Hobart 
would  have  enabled  him  to  do  as  much  aa  he  had  done  in  Sydney  during 
the  preceding  two  months.  And,  in  conversation  with  some  friends,  he 
expressed  regret  that  such  fine  skies  for  the  astronomer  should  not  be 
taken  advantaee  of,  and  an  Astronomical  Photographic  Observatory 
established.  He  was  told  that  Tasmania,  like  other  parts  of  the  world, 
was  passing  through  a  period  of  commercial  depression,  and  the 
Government  did  not  seem  to  be  disposed  to  add  to  expenditure  by 
startiof;  an  Observatory,  but  that  tLe  late  Mr.  Leake  bad  left  a  sum  of 
£10,000  for  the  foundation  of  a  School  of  Astronomy,  and  it  was  hoped 
that  an  Observatory  would  be  established  very  soon.  And  it  seemed  to 
him  most  fitting  that  the  colony  in  which  this  noble  bequest  was  made 
should  be  the  first  to  take  it  up  and  benefit  by  its  provisions ;  and  tho 
establishment  of  a  Tasmanian  University  would,  with  the  co-operation  of 
the  Council,  enable  the  trustees  to  carry  out  in  a  most  satisfactory 
manner  the  wishes  of  the  testator,  who  indeed  seemed  to  have  contem- 
plated such  a  natural  combination  as  that  now  proposed  between  his 
tiustees  and  the  Council  of  the  University  for  the  establishment  of  a 
School  of  Astronomy.  Such  an  addition  afc  this  to  the  fnootiona  of  the 
University  would  be  an  immense  advantage.  In  the  first  place,  it  would 
add  to  the  curriculum  another  subject  which  students  may  take  up, 
either  as  technical  education  or  as  a  most  valuaUe  mental  tntining  in  a 
general  course  of  study.  Next,  it  would  induce  some  students  to  come  to 
the  University  in  order  to  attend  the  lectures  on  Astronomy,  and  if 
provision  were  made  for  non-matriculated  students  to  attend  the  teaching 
in  practical  astronomy  on  payment  of  fees,  there  could  be  no  doubt  that 
many  would  enrol  their  names.  The  desire  to  oontribute  in  some  way 
towards  the  consummation  of  the  proposed  Observatory  scheme,  which 
seemed  to  him  so  desirable,  and  so  easy  of  attainment  with  the  means  at 
command,  had  induced  him  to  make  the  following  sucgestions ;  but 
before  going  on  to  these  Mr.  Russell  said  he  would  wish  to  point  out 
that  Hobart,  in  addition  to  its  clear  atmosphere,  possessed  in  its  high 
soutiiem  latitude  a  great  advantage  over  any  other  available  place  for 
the  new  Observatory  in  the  southern  hemisphere.  It  was  true  that  a 
slightly  higher  latitude  was  available  in  hew  Zealand,  but  the  climate  was 
less  favourable,  and  the  means  to  build  an  Observatory  were  apparently 
not  forthcoming,  and  if  one  were  erected  in  New  Zealand  it  would  no 
doubt  be  at  Wellington.  So  that,  practically,  Hobart  not  only  possessed 
the  means,  but  also  the  best  available  site  in  the  southern  hemisphere 
for  the  Leake  Observatory. 

The  paper  dealt  very  fully  with  the  subject,  giving  an  estimate  as  to 
oosty  etc 

The  Rev.  Qeobqi  Clarke,  Vioe-Chancellor  of  the  University,  said : 
I  am  sure  that  I  only  express  the  universal  sentiment  when  I  say 
that  our  very  warmest  thuiks  are  due  to  Mrl  Russell  for  the  able 
and  practical  paper  which  has  been  read  to  this  meeting.  It  is  full  not 
only  of  his  interest  in  the  general  cause  of  science,  but  of  his  interest  in 
the  particular  honour  and  welfare  of  Tasmania.  One  does  not  need  to  be 
an  expert  to  accept  his  assurance  that  for  position,  climate,  and  atmos- 
pheric conditions  the  neighbourhood  of  Hobart  is  probably  the  best  place 
in  the  Southern  Hemisphere  for  astronomical  observation.  There  are 
problems  waiting  to  be  solved  for  which  we  can  furnish  the  data  more 
easily  than  they  can  be  obtained  elsewhere  ;  and  of  Mr.  Russell's  kindly 
feeling  towards  us,  and  his  desire  that  we  should  have  the  benefit  of  our 
position,  his  paper  is  sufficient  indication.  As  te  as  I  can  gather,  it  is  the 
feeHng  of  all  the  colonies  that  we  should  have  the  first  and  fullest  chance 
of  appropriatmg  Mr.  Leake's  munificent  bequest,  and  that  it  should  only 
be  on  our  failure  in  power  to  take  it  up  that  its  benefits  should  be  thrown 
open  to  tiie  competition  of  the  outside  world.    It  would  be  Batisfaetory  io 
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know  bow  far  our  opportunity  of  acceptance  may  be  extended.  We  ba^e 
not,  of  course,  the  sligbtest  right  to  dictate  to  the  executors  of  Mr.  Leake's 
wiU,  but  we  might  suggest  that  the  matter  should  not  be  finally  disposed 
of  until  ample  time  is  granted  to  us  to  avail  ourselves  of  the  bequest.  As 
far  as  regards  the  proposed  association  of  thin  fund  with  the  University,  I 
can  only  speak  for  mj^f ,  and  may  not  commit  the  Council  to  any  opinion 
that  I  may  now  express.  We  must  all  be  struck  with  the  very  direct  and 
practical  character  of  II  r.  Russell's  suggestions.  He  contemplates  chiefly 
the  establishment  of  an  Observatory,  and  the  means  of  carrying  on  its  work. 
No  doubt  in  a  new  community  like  ours  the  immediate  practical  work  is  a 
great  consideration.  But  as  far  as  I  -can  judge,  the  Universi^  Professor- 
ships  in  Astronomy  in  the  Old  Country  look  to  the  teaching  of  higher  mathe- 
matics very  much  more  than  to  the  manipulation  of  instruments  for  the 
necessary  qualification  of  professorship.  I  think  we  should  have  to  invert 
the  order  of  requirement  and  to  look  more  to  practice  than  theory,  which 
would  involve  eur  taking  a  course  for  ourselves  for  which  we  need  time  and 
•consideration.  I  received  to-day  a  note  from  Mr.  Waterhouse  of  Launceston, 
which  indicates  some  of  the  questions  we  should  have  to  thrash  out.  It  is 
not  an  official  note,  and  I  will  trust  to  my  friend's  forgiveness  if,  with  yottr 
permission,  I  read  it. 

"  Launcbstok,  August  4th,  1892. 
"  Mt  Deab  Mb.  Clabkb, — I  am  afraid  that  Mr.  Walker  has  considerably 
over-estimated  my  powers  of  making  any  helpful  suggestions  as  to  Mr. 
Bussell's  paper  on  the  Leake  trust,  and  the  relation  of  the  University  to  it. 
I  have  ransacked  my  ideas  very  fully,  but  cannot  get  anything  very  satis- 
factory out  of  them.  I  must  take  Mr.  Russell's  figures  as  correct,  viz., 
£3,000  for  apparatus,  etc,  and  £7,000  for  investment  producing  £350.  If 
the  Lecturer  in  Mathematics  and  Physics  is  to  give  instruction  in  popular 
Astronomy,  and  is  to  supervise  and  control  the  University,  it  would  not  be 
fair  to  ask  him  to  do  this  extra  work, — work  which  is  quit  eoutside  the  duties 
set  forth  by  the  University  in  inviting  applications,— without  receiving  extra 
remimeration,  and  this  extra  remuneration  should  come  out  of  Uie  Leake 
trust.  The  £100  a  year  proposed  by  Mr.  Russell  seems  to  be  a  fair  esti- 
mate. The  late  Professor  Adams  (Professor  of  Astronomy  and  Qeometiy) 
at  Cambridge,  was  entrusted  with  the  superintendence  and  management  of 
the  Cambridge  Observatory  at  an  extra  stipend.  I  knew  veiy  intimately 
the  Observer  at  the  Observatory,  and  I  know  this,  that  he  did  the  usual 
every  day  work  connected  with  the  Observatory,  reporting  to  the  Professor 
from  time  to  time.  If  the  proposed  lecturer  has  graduated  as  a  wrangler 
at  Cambridge,  or  has  taken  a  degree  in  honours  at  any  University  where 
the  course  requires  a  knowledge  of  astronomy  at  all  equal  to  what  is  re- 
quired in  the  Cambridge  course,  there  can  be,  I  think,  no  doubt  of  his 
ability  to  do  all  the  duties  required  of  him  under  the  Leake  trusty  especially 
if  he  rubbed  up  his  knowledge  of  the  instruments  by  attending  for  a  few 
months  at  the  Melbourne  or  Sydney  Observatory  prior  f  o  taking  up  his 
duties  here.  But  what  we  shall  require  in  order,  in  my  opinion,  to  qualify 
the  University  to  take  the  benefits  under  the  Leake  trust,  is  an  Observer  or 
assistant.  There  will  be,  after  providing  for  the  £100  a  year  additional 
salary  to  the  lecturer,  and  the  £50  requirlid  for  annual  incidental  expendi- 
ture (according  to  Mr.  Russell),  only  £200  for  the  observer's  salary.  That 
might  enable  us  to  get  a  capable  man,  without  addition,  although  I  rather 
doubt  it.  An  extra  £50  or  £100  from  the  University  funds  might  do  so. 
Such  an  observer  would,  of  course,  be  able  to  demonstrate  at  the  lecturer's 
astronomical  lectures,  and  might  be  able  to  demonstrate  in  Physics  and  do 
the  photography.  But  I  do  not  think  that  £260  or  £300  a  year  would  get 
us  a  man  with  both  these  capabilities.  Still,  with  a  lecturer  and  an  observer 
to  demonstrate  at  the  astronomical  lectures,  we  should,  I  think,  qualify  for 
the  Leake  trust,  though,  of  course,  net  so  fully  as  under  Mr.  Russell's 
scheme.  If  to  the  £200  left  from  the  Leake  trust  the  Qovemment  would 
add  the  £150  or  £^  per  annum  recently  voted  to  the  meteorologist  oa 
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condition  of  the  observer's  taking  up  those  duties,  which,  of  course,  would 
fall  in  most  easily  with  his  ordinary  duties,  we  ought  to  be  able  to  get  a 
yery  good  man,  and  able  to  demonstrate  in  physics,  and  with  some  skill  in 
phot^;raphy.  I  wish  to  say  again,  and  more  emphatically  than  I  have 
before,  that  I  do  not  think  we  need  import  an  astronomical  expert  in  order 
to  give  ihe  instruction  in  astronomy  and  to  superintend  the  Observatory. 
When  the  late  Professor  Adams  made  his  calculations  which  led  to  the 
discovery  of  the  planet  Neptune,  he  was  engaged  at  tutorial  work  in 
mathematics  genendly,  and  had  only  taken  his  degree  two  years  before ;  he 
made  his  calculations,  apart  from  observations,  and  then  communicated  the 
result  of  them  to  Professor  ChalUs  and  the  Astronomer  Royal,  who,  by 
observations,  verified  his  calculations.  And  again,  his  locum  tenem  during 
his  illness ;  and  I  believe  now  his  successor,  Mr.  Hobson,  of  Christ's  College^ 
took  that  position,  not  by  virtue  of  any  special  practical  experience  at  Uie 
Observatory,  but  by  virtue  of  his  general  excellence  in  mathematics,  and  I 
know  that  when  he  took  his  degree  his  astronomy  was  not  his  peculiar 
forte.  I  am  afraid  that  we  cannot,  as  I  hoped  we  should  have  been  able, 
provide  for  a  lecturer  in  mathematics  and  a  lecturer  in  physics  out  of  the 
Leake  trust  and  probable  Gk>vemment  aid,  «.&,  meteorologist's  salary,  for 
we  shall  have  to  provide  for  an  observer  and  for  incidental  expenses. — 
Believe  me  to  be,  yours  very  sincerely,  Q.  W.  Watbrhousb." 

I  think  that  in  the  circumstances  such  a  resolution  as  I  will  now  propooe 
will  best  meet  the  case  : — 

"  That  the  Secretary  be  requested  to  communicate  with  the  Council 
of  the  University,  and  to  ask  if  they  are  willing  to  appoint  a  com- 
mittee to  confer  with  a  similar  committee  of  the  Koyal  Society  on  the 
Leake  bequest  to  promote  the  study  of  astronomy,  the  joint  committees 
to  suffgest  and  report  to  the  Society  and  the  Coaocil  sach  a  scheme  aa 
may  be  practicable  in  order  to  secure  the  benefit  of  Mr.  Leake's  beqaett 
to  the  colony  of  Tasmania." 

His  Honor,  Sm  Lambb&t  Dobson,  Chancellor  of  the  University^ 
on  seconding  the  resolution,  eulogised  the  munificent  nature  of  the 
bequest.  To  carry  out  their  wishes  it  was  necessary  they  should  have 
the  oooperation  of  three  bodies,  namely,  the  Leake  trustees,  the  Govern- 
ment, and  the  Council  of  the  Universi^.  If  it  was  in  no  sense  contrary 
to  Mr.  Leake's  directions,  he  did  not  think  that  there  would  be  great 
objection  to  the  Observatory  being  established  in  this  part  of  the 
Southern  Hemisphere.  So  far  as  the  Government  was  concerned,  there 
was  a  snm  on  the  estimates  for  the  meteorological  establishment,  which 
he  thought  the  Government  would  be  glad  to  haod  over  towards  the 
carrying  out  of  such  a  scheme  if  the  Observatory  did  the  work.  He  waa 
glad  to  notice  the  attention  being  given  to  that  important  branch  of  the 
subject — astronomical  photography — and  its  great  value  in  the  scienoe 
had  already  been  abundant^  demonstrated  by  experiment.  It  was  for 
them  now  to  work  out  all  the  details,  and  approach  the  trustees  with 
«  scheme  which  fully  complied  with  all  the  conditions  of  Mr.  Leake's 
bequest. 

Mr.  T.  Stxphems,  Director  of  Education,  anticipated  that  two  or 
three  years  might  elapse  before  fands  were  at  the  disposal  of  the 
trustees  to  give  effect  to  the  bequest.  This  was  a  serious  obstacle  to 
any  immediats  attempt  to  combine  the  functions  of  University  Lecturer 
in  Mathematics  with  the  duties  to  be  performed  under  the  Leake 
bequest.  The  University  must  act  at  once  in  the  matter  of  its  own 
appointment.  He  moved— '*  That  it  is  highly  desirable  that  a  school 
of  practical  astronomy  should  be  established  at  Hobart  in  accordanoe 
with  the  suggestions  of  Mr.  H.  C.  Russell,  subject  to  such  modifications 
as  cironmstances  may  require." 

Mr.  J.  B.  Walker  said  that  the  paper  which  h%d  been  read  was  most 
valuable,  not  only  as  the  testimony  of  a  high  authority  to  the  pre-eminent 


Digitized  by 


Google 


XVI  PE0CEEDING8,  AUGUST. 

advantages  of  Hobart  as  a  site  for  astronomical  work,  and  especially  for 
stellar  photography,  but  also  for  the  clear  and  practical  directions  it  con- 
tained as  to  tiie  requirements  of  an  Observatory  and  the  cost  of  apparatus 
and  maintenance.  He  thought  that  Mr.  Russell's  proposal  would  offer  a 
Btrong  inducement  to  the  L«tke  trustees  to  bestow  this  noble  gift  within 
their  own  colony.  Co-operation  with  the  great  Observatories  of  the  world 
in  the  special  work  proposed  would  at  once  give  the  Leake  Observatory  a 
certain  prestige,  and  the  name  of  its  founder  would  be  associated  with  a 
scientific  undertaking  of  universal  interest  and  importance.  This  would  be 
attained  without  detriment  to  the  express  object  of  the  donor,  which  was 
the  practical  teaching  of  astronomy  in  connection  with  a  University.  It 
was  premature  to  discuss  details ;  but  he  might  suggest  that  as  it  was  im- 
possible to  divorce  astronomy  from  the  study  of  the  higher  mathematieSy 
the  Leake  professor  would  naturally  take  the  higher  mathematical  woric  of 
the  University.  With  the  co-operation  of  the  different  bodies  mentioned 
by  Mr.  Clarke,  arrangements  might  be  made  for  two  University  lecturers. 
The  lecturer  in  physics  could  take  a  part  of  the  mathematical  course,  leav- 
ing the  Leake  professor  free  to  give  his  whole  attention  to  the  astronomioal 
work  and  the  higher  branches  of  mathematical  study. 

Extract  from  the  will  of  Mr.  Arthur  Leake,  late  of  Ashby,  Boaa, 
Tasmania  : — 

"  I  direct  my  said  trustees  to  stand  possessed  of  a  third  sum  of  £10,000, 
upon  trust  for  the  purpose  of  founding  or  establishing  a  school  for  the 
practical  teaching  of  astronomy,  in  any  of  the  Universities,  colleges,  or 
leading  schools  mentioned  in  Clause  6  of  this,  my  will ;  [i.e.,  in  either  of 
the  Australian  cities  of  Hobart,  Sydney,  Melbourne,  Adelaide,  or  Brisbane  ;1 
a  part  of  such  teaching  to  consist  of  demonstrative  lectures  with  diagrams 
and  instruments.  And  I  declare  that  it  shall  be  lawful  for  the  persons  for 
the  time  being  holding  the  said  sum  of  £10,000  to  lay  out  and  employ 
£3,000,  part  thereof,  in  purchasing  and  providing  instruments  in  aid  of 
such  teaching." 

Another  clause  of  the  will  authorises  the  trustees  to  pay  over  .the  said 
sum  of  £10,000  to  the  University  in  connection  with  which  the  school  may 
be  founded. 

The  Rkv.  Dr.  Soott  thought  there  would  be  insuperable  obstacles 
tb<9  way  of  attaching  the  Leake  bequest  to  the  chair  of  mathematics,  in 
The  Leake  bequest  at  the  very  outset  contemplated  the  establishment 
of  a  school  for  the  teaching  of  astronomy,  and  the  whole  terms  of  the 
will  implied  that  the  teacher  should  be  a  teacher  of  astronomy,  having^ 
also  attached  bis  chair  to  the  work  of  demonstration  in  such  a  way  a& 
to  give  up  his  time  very  largely  to  this  important  branch  of  learning. 

Mr.  H.  C.  KiNQSMiLL,  M.A.,  dealt  with  the  teaching  aspect  of  tb^^ 
ouestion,  and  thought  that  whilst  the  scheme  contained  many  excellent 
points  the  duties  in  connection  with  the  Observatory  could  not  very  well 
be  undertaken  by  the  professor  cf  mathematics. 

A  further  resolution  was  passed,  on  the  motion  of  Sir  Lambert- 
DoBSON,  seconded  by  the  Hon.  N.  J.  Brown,—*'  The  Royal  Society 
having  placed  itself  is  communication  with  the  Council  of  the  Univer- 
sity with  the  view  of  formulating  a  scheme  for  secunng  the  benefit  of 
the  Leake  beqnest  to  the  colony  of  Tasmania,  the  Premier  be  requested 
to  refrain  from  making  any  permanent  appointment  to  the  office  of 
meteorologist  pending  the  result  of  such  oonference.*' 

i^TOiAnya    ON     SIR    ROBERT     BALL*S     PAPER    (READ    AT    THE    HOBARIT 

meetino  of  the  australasian  science  association),  entitled  i 
"  the  astronomical  explanation  of  a  glacial  period." 
By  a.  B.  Biqgs. 

Hie  author  said  he  wished  to  refer  to  Sir  Robert  Sail's  paper  (read 
at    the   Behart   meeting  of  the    Australasian  Science  ▲asodation)^ 
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entitled  "  The  AstronomKsal  Hzplmatkiir  of  a  Glacial  Period.*'  He 
aald  that  the  purport  of  Sir  Robert  BaU's  paper,  which  diapnted  some 
«f  the  deductioos  of  Sir  Robert  Hersohel  in  his  **  Ootlihea  of  Astro* 
aomy,**  shows  that  the  saccessive  periods  of  glaciatioo,  alternating  with 
periods  of  c^enial  or  tropical  teniperatare,  which  geologists  infer  from 
the  indications  of  the  rocks  and  strata,  are  necessary  corollary  from 
astronomical  data.  Having  fairly  stated  the  conditions  of  the  problem, 
Mr.  Biggff  proceeded  to  say  that  the  statement  on  which  Sir  Robert 
Ball  founded  his  oharfl;e  sgainst  Herschel  could  only  be  that  on  page 
33S  of  the  fifth  edition  of  Herschers  **  Outlines  of  Astronomy" — **  Strp- 
posins  the  eccentricity  of  the  earth's  orbit  were  very  much  greater 
than  it  actually  is,  the  position  of  its  perihelion  remaining  the  same,  it 
it  evident  that  the  character  of  the  seasons  in  the  two  hemispheres 
would  be  strongly  contrasted.  In  the  northern  we  should  have  a  short 
but  very  mild  winter,  with  a  long  but  very  cool  summer, — that  i9,  an 
approach  to  perpetual  spring  ;  while  the  soutbemr  hemisphere  would  be 
inconvenienced  and  might  be  rendered  uninhabitable  bv  the  fierce 
extremes  caused  by  concentrating  half  the  annual  supply  of  heat  into  a 
summer  of  very  short  duration,  and  spreading  the  other  half  over  a 
long  and  dreary  winter,  sharpened  into  an  intolerable  intensity  of  frost 
mbfiu  at  its  climax  by  the  mueh  greater  renotenesa  of  the  sun.'^  Read- 
ing this,  however,  with  another  extract  from,  the  same  autlK>r,  be 
tiiought  Hers^ell's  meaning  would  be  sufficiently  ai^rent,  although  he 
liad  in  this  case  failed  to  express  himself  with  his  customary  preciseoessi 
His  statement,  said  Mr.  Biggs,  is  that  **  the  hemisphere  woiild  be 
inconvenienced  .  .  by  concentrating  half  the"  (not  its)  *' annual 
■Qpply  of  heat  into  a  summer  of  short  duration,"  etc.,  which  is,  of 
oourbo,  spportioned  between  the  summer  of  one  hemisph^e  and  winter 
of  the  other  alternately,  and  he  can  only  be  referring  to  that  portion  of 
tills  "  supply  '*  which  pertains  to  the  summer  or  winter  of  either  hemis- 
phere. That  he  could  have  meant  nothing  else  is  still  more  evident  from 
a  further  quotation  (page  230),  in  which  he  admits  the  unequal  distri- 
bution of  heat  between  summer  and  winter  : — *'  Whenever,  then,  the 
ran  remains  more  than  12  hours  above  the  horizon  of  any  place,  and 
lees  beneath,  the  general  temperature  of  that  place  will  be  above  the 
average  ;  when  the  reverse,  below  ;**  that  is,  the  summer  and  winter 
portions  of  the  year  respectively.  Hie  extent  of  the  inequality  of  the 
oistribotion  of  the  annual  supply  of  heat  between  the  summer  and  winter 
portions  of  the  year  in  either  hemisphere  depends  wholly  and  solely 
upon  the  inclination  of  the  earth's  axis,  and  no  one  oould  be  more  cogni- 
;  of  this  fact  than  Sir  John  HctscImL 


Mr.  Ststhens  exhibited  a  specimen  of  an  OrtJuKeraiiUt  belonging  to 
the  genus  Aciijiocera$,  from  the  Silurian  limestone  at  Railton,  in  the 
Mersey  district,  and  stated  that  he  had  sent  a  portion  of  the  fossil, 
which^  when  found  by  Mr.  Hainswortb,  waa  in  three  pieces,  to  Sydney 
for  identification ;  but  Mr.  £theridge  said  that  it  was  not  perfect  enough 
to  determine  the  species.  The  rook  in  which  it  was  found  was  the  saroo 
aa  that  in  which  extensive  borings  had  been  undertaken  on  the  pretence 
of  searching  for  coal,  and  that  too  where  the  Silurian  rock  cropped  out 
OB  the  surfaoe,  and  no  coal  mea^res  existed. 

9A8IUNIAN  M09SS& 

The  Sbobbtabt  dtew  attention  to  a  fine  collection  of  Tasmanfan 
mosses,  beautifully  mounted,  and  presented  to  the  Museum  by  Mr. 
W.  A.  Weymouth,  consisting  of  57  specimens  representing  50  species, 
iBftkiag  a  total  of  those  previously  presented  in  May  last  by  Mr. '' Wey- 
BtMoth,  of  117  speoies. 

The  meeting  terminated  with  the  usual  votes  of  thanks. 

b 


Digitized  by 


Google 


Znil  PSOOSEDINOS,  SEPTBMBEB. 

SEPTEMBER,  1892. 

The  monthly  eveniog  meeting  of  the  Royal  Society  of  Tasmuiia 
was  held  on  Taesday,  September  13th.  The  PresideDt,  His  Bzoellenoy 
Sir  R.  G.  C.  Hamilton,  K.C.B..  LL.D.,  presided. 

PAPERS. 

Mr.  R.  M.  Johnston,  F.L.S..  in  commencing  the  reading  of  a  paper 
entitled,  "What  are  the  conditions  which  determine  the  just  and 
equitable  representation  of  the  people  ?  "  said  that  instead  of  his  paper 
being  based  on  theory,  having  had  muoh  to  do  with  the  question  of 
the  representation  of  the  people,  he  felt  that  he  ooald  give  some  infom- 
ation  and  advice.  Also,  he  though t,  the  difficulties  which  presented 
themselves  to  bis  mind  from  time  to  time  might  be  of  service  to  those 
who  had  to  deal  with  the  question.  To  secure  a  jast  and  equitable 
representation  of  the  people  in  Parliament  was  a  matter  which  had 
at  all  times  engaged  the  attention  of  thoaehtful,  practical  lagislatorSy 
and  gieat  thinkers.  The  paper  was  listened  to  very  attentively,  and  uM 
the  conclusion  the  Hons.  J.  W.  Agnew,  N.  J.  Brown,  A.  J.  Ogilvy,  and 
A.  J.  Taylor  replied. 

The  Secretary  (Ifr.  A.  Mobton),  read  some  notes  <m  the  habits  of 
some  Tasmanian  insects. 

His  ExoELLBNCY  in  proposing  a  vote  of  thanks  to  Mr.  Johnston  and 
Mr.  Morton  for  their  papers,  said  as  regarded  the  former  the  subject  wae 
one  of  extreme  importance  and  very  great  interest.  It  was  very 
desirable  that  occasions  should  arise  like  the  present  when  a  question 
of  that  sort  could  be  discussed  in  the  calm  atmosphere  of  a  room  like 
that,  instead  of  creating  as  it  might  keen  political  feeling.  (Hear,  hear.) 
He  had  never  before  seen  the  question  analyiSed^  and  as  Mr.  Johnston 
had  treated  it 

The  meeting  then  closed. 


NOVEMBER,  1893. 

More  than  ordinary  interest  centred  in  the  closing  meetlog  for  the 
present  session  of  the  -Royal  Society  held  on  Monday.  It  was  the  laafc 
occasion  on  which  Sir  Rooert  Hamilton  would  pres|ae  at  the  Society's 
meetings,  and  also  the  time  selected  for  the  delivery  of  his  valedictory 
address  as  President.  The  Art  Gallery  at  the  Museum  was  prepared, 
and  provided  splendid  accommodation  for  the  200  or  more  ladies  and 
gentlemen,  members,  and  their  friends,  present  on  the  invitation  of  the 
Council.  His  Excellency  and  Lady  Hamilton  were  received  by  the 
Council  and  Secietary.  The  audience  incladed  the  Premier  (Hon, 
Henry  Bobson)  and  other  members  of  the  Ministiy.  Apologiee  for 
absence  were  received  from  two  members  of  the  Council. 

Mr.  Montagus  Rhys- Jones,  C.E.,  read  an  elaborate  paper  on  the 
"  Elgin  Marbles,  The  Aoropolis,  Phideas  and  his  Works,  Historical 
and  Arohitectural  Description  of  the  Parthenon,  indading  the  Pedi- 
ment, Metopes,  and  Friezes."  The  paper  was  strictly  classical,  but  the 
writer's  Inctdi^,  coupled  with  a  number  of  lantern  slides  of  bhe  principal 
subjects  skilfully  thrown  on  the  screen  by  Mr.  ^.  Oldham,  rendered 
the  whole  easily  intelligible,  and  it  was  consequently  much  appre- 
ciated. 

The  following  papers  were  taken  as  read : — *'  Note  on  the  Voracity 
of  the  Kelp  Fi^,"  and  "  Npte  on  the  Tasmanian  Aoanthizi^"  by  CoL 
W.  V.  Legge,  R.A.,  F.Z.S*.    "Concerning  variooa  pieans  of  enooor- 
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wing  the  Stody  ef  Natural  History  ia  TatniAnia,''  hj  Mr.  J.  B. 
MoGlymont,  M.A.  "  Notes  oa  TasmaDian  Crattaoea«  with  description 
of  Mew  8peoies,"by  Mr.  Qeo.  M.  Ttiomson,  F.LnS.,  New  Zealand. 
**  Notes  on  Some  Plants  New  to  Tasmania,"  by  Mr.  Leonard  Rodway. 
On  the  proposition  of  the  President  a  unanimous  vote  of  thanks 
was  accorded  the,  writers  of  the  papers. 

THE  PBESENTATI0N8. 

The  Hon.  J.  W.  Aonbw  (honorary  secretary  and  senior  vice-  presl^ 
dent  of  the  Society),  in  prefacing  the  reading  of  the  following  address  to 
the  President,  referred  eologistically  to  the  warm  practical  interest 
Sir  Robert  Hamilton  had  displayed  in  the  oparations  of  the  Society. 
In  comparing  his  Excellency's  active  work  for  the  Society  with  tho 
indifference  of  other  influential  members  of  the  community,  he  asked 
for  larger  support,  science,  like  war,  requiring  sinews  ;  he  also  re- 
minded the  audience  that  the  Societv  was  the  only  link  between  science 
in  Tasmania  and  the  rest  of  the  world,  and  stated  that  the  Society  held 
considerable  and  more  communication  than  was  generally  supposed  with 
flimilar  organisations  in  Europe,  Eogland,  America,  Canada,  South 
Africa,  Asia,  and  the  other  Australian  colonies. 

To  His    Excellency  Sir   R.  G.  C.  Hamilton,  K.O.B.,  LL.D.,  President  of 
the  Royal  Society  of  Tasmania. 

Sir,— On  the  eve  of  your  departure  from  the  colony  we,  the  Council  of  the 
Royal  Society  of  Tasmania,  desire  to  express,  on  behalf  of  the  Fellows,  our 
warm  and  cordial  appreciation  of  the  deep  and  practical  interest  which 
your  Excellency  has  ever  taken  in  the  Hork  of  this  Society.  That  ttiis 
interest  has  been  real  and  unwavering:  is  phown  by  the  fact  that  during 
the  entire  term  of  your  official  connection  with  the  colony,  now  nearly  six 
Tears,  you  have  never  failed  to  preside  at  our  monthly  meetings,  except  on 
two  occasions  only,  when  circumstances  rendered  it  impossible :  and  not 
only  is  the  Society  indebted  to  you  for  contributions  to  its  proccealng^s,  but 
it  nas  been  eonched  by  your  very  liberal  and  valuable  donations  of 
standard  works  to  the  library.  It  is,  therefore,  almost  needless  to  say  we 
de^ly  regret  that  these  pleasant  relations,  which  have  so  long  existed,  arQ 
about  to  be  severed,  though  we  may  be  allowed  at  the  same  time  to  ei^ 
press  a  hope  that  the  Society  may  still  have  the  ^reUt  benefit  of  your  co^ber- 
ation  as  a  corresponding  member.  It  only  remains  for  us  to  offer  our  best 
and  heartiest  wishes  for  your  future,  whether  passed  in  an  official  or  private 
life  ;  and  as  lady  Hamilton  has  been  a  not  unfroquent  visitor  at  our 
ineetiugs,  we  respecjiully  beg  to  join  her  name  with  yours  when  we  now 
Ud  you  farewell.     We  remain  your  Excellency's  very  obedient  servants — 

(Signed  by  the  Council  and  secretary). 

Mr.  Barnard,  vice-president  and  senior  member  of  the  Society, 
said  :  Your  Excellency  and  Lady  Hamilton,  by  way  of  supplement  to 
the  address  which  has  just  been  presented  to  Your  Excellency  by  0r. 
Aguew,  I  have  now  the  pjeasant  and  agreeable  duty  to  perform  oa 
b^alf  of  the  Council  and  Fellows  of  the  Royal  Society,  of  offering  for 
Lady  Hamilton's  acceptance  a  Tasmanian  bhick  opossum  skin  rus  as  a 
token  of  the  persooal  respect  and  esteem  in  which  she  is  held  by  th« 
members  of  this  Society.  It  is  not  too  much  to  say  of  Lady  Hamiltoii 
that  she  is  a  pattern  of  all  the  domestic  virtues,  and  that  daring  her 
residence  in  Tasmania  she  has,  both  by  precept  and  example,  exercised  a 
beneficial  influence  upon  society  generally,  and  upon  young  people  in 
particular,  that  is  likely  to  prove  of  lasting  effect.  Utility  and  comfort^ 
rather  than  ornament  and  show,  have  been  studi^  in  the  selection  of  the 
senvenir  now  presented,  and  it  is  hoped  that  Lady  Hamilton  in  her 
travels  in  other  and  far  distant  lands,  and  under  less  senial  skies, 
when  using  the  carriage  rus,  will  often  be  reminded  of  ner  pleasant 
sojourn  in  our  iunoy  island  of  Tasmania.  It  now  remains  only  to 
convey  to  Lady  Hamilton  our  best  wishes  for  the  health,  happiness, 
and  prosperity  of  herself  and  family,  and  to  express  our  sincere  regret 
that  we  have  so  soon  to  say  f arewelL    (Applause.) 
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The  Frisidsnt  taid:  Vice-preddentB  aod  membeta  of  the  KojnM 
Society, — I  ean  ooly  express  my  heartfelt  thanki  to  yoa  for  th*- 
addrees  which  has  just  been  read.  If  aDVthhig  can  add-to  the  pleaanr* 
^ith  which  I  receive  it  it  is  that  it  has  been  read  by  my  dear  friend, 
]>r.  Agnew— <apnlause)'Whom  we  are  all  glad  to  see  amongst  as 
ftffain.  (ELenewed  applaose.)  You  have  kindly  referred  to  Lac^ 
Hamilton  in  year  address.  I  can  only  refer  to  your  kind  action  in 
spiving  her  this  beantif ol  token  of  your  regard,  and  leave  her  te  acknow* 
ledge  its  receipt  herself  (Applause.)  I  will  just  say  one  word  before 
sitting  down.  Tou  have  been  good  enough  to  say  that  you  hope  I  will 
becooue  a  oorrespondibg  member  of  th^  Society.  I  shall  certainly^ 
have  much  pleasure  in  doing  so~(appIause)— and  if  the  wheel  of  for* 
tune  in  its  revolutions  shouM  ever  bring  me  back  here  as  a  resident  of 
Tasmania,  I  hepe  you  will  allow  me  to  resume  my  work  amongst 
you  as  a  working  member.   (Loud applause.) 

Lady  Hamilton,  who  received  an  ovation  on  rising,  said :— Vice-pre- 
sidents and  members  of  the  Royal  Society, — I  am  extremely  obliged  ta 
you  for  the  beautiful  present  you  have  given  me  this  evening.  Xa 
think  that  it  should  have  been  prt;8ented  by  the  hand  of  Mr.  Barnard^ 
who  61  years  ago  was  made  a  member  of  this  society  by  Sir  John 
Pranklin,  is,  I  feel,  a  great  honour.  I  shall  never  forget,  however  far 
away,  how  very  good  the  members  of  the  Royal  Society  have  been,  not 
only  to  me,  but  to  every  other  woman  in  Tasmania,  in  allowing  us  to 
come  here  and  improve  our  minds  amongst  the  valuable  propertieii 
ot  such  a  society  as  this.    (Loud  applause.) 

THE  SOUYKNIBS. 

The  address  was  full  bound  in  scarlet  Turkey  Morocco,  bevelled 
boards,  extra  elegant,  tooled  in  the  Italian  style  of  ornamentation,  with 
a  gold  line  border  on  the  outside,  and  a  broad  margin  in  gold  tooling 
oil  the  inside  of  the  covers.  On  the  side,  lettered  in  gold,  were  the 
words:— "Presented  to' His  Excellency  Sir  Robert  G.  C.  Hamilton,. 
K.C.B.,  LL.D.,  President  oi  the  Royal  Society  of  Tasmania."  The 
engrossing  was  an  exceedingly  neat  piece  of  penmanship  (the  work  of 
Mr.  Albert  Reid),  the  delineation  of  the  church  text  characters  being, 
dear  and  with  just  sufficient  ornameutation  to  produce  a  pleasing 
artistic  effect.  The  address  was  encircled  by  two  wreaths  of  Tasma- 
nian  flowers  and  berries,  painted  in  water  colours  by  Miss  A.  Hall 
and  Miss  V.  Hall.  Altogether  it  forms  a  work  of  art,  and  reflecta 
great  credit  on  the  artists ;  particularly  so  is  this  the  case  with  th» 
binding,  which  was  executed  by  Mr.  T.  Young  (Messrs.  J.  Walch  and 
Sons).  The  rug  was  skilfally  made  of  picked  black  opossum  skins  of 
extra  size,  linc^  with  blue  cloth,  and  made  by  Mrs.  Paget,  Murrier,. 
Murray -street. 

The  whole  of  the  arrangements  in  connection  with  the  meeting  were 
aUy  carried  out  under  the  direction  of  the  secretary  (Mr.  A.  Morton), 

THS  president's  ADDRESS. 

HisExcellencnrSir  Robert  G.  0.  Hamilton^  E.aB.,  LL.D.,  delivered 
the  following  address  :— 

Fellows  of  the  Royal  Society  of  Tasmania, — 

During  the  Session,  which  closeii  this  evening,  eight  meetings  have 
been  beld,  and  twenty-two  papers  have  been  read.  The  number  of 
Fellows  of  the  Society  has  been  increased  by  12,  and  the  number  of 
Corresponding  Members  by  eight.  The  Society  has  sustained  a  loss  by 
the  death  of  Captain  Shortt^  B.N.*  who  for  10  yean  held  the  post  of 
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MMonHiOf^M  Obilbrver  )br  tARnanftt.  CapUfn  ShOrtt  l^nralthed  thte 
^Society  with  many  vtJoable  ilotes.  Ue  Was  a  re^Ur  atlendaht  at  our 
pfteatings  and  tpok  part  in  our  discuMioni,  although  the  hoar  at  whioh 
be  made  hia  evening  o^t^vatiooa  necessitated  his  leaving  generallf 
|>efore  they  were  o?er.  He  was  an  accurate  and  careful  observer^  and 
his  aoond  common  sense  in  dealing  with  hia  observations  rendered  theni 
of  much  praotical  use. 

The  papers  submitted  to  the  Society  this  session  have  been  of  oon* 
mderable  interest  and  value.  Mr.  J.  Shirley,  one  of  our  correspoBdin|( 
memlMrs,  furnished  a  list  of  the  kncwn  Lichens  of  Tasmania,  and  the 
Rev.  F.  R.  M.  Wilson,  F.L.S.,  of  Victoria,  another  of  our  correspond- 
ing members,  submitted  a  paper  on  *'  The  Climate  of  Eastern  Tasmania, 
indicated  by  its  Lichen  Flora."  Mr.  A.  T.  Urquhart  famished  notes 
**Dn  some  Tismanian  Spiders,"  and  Mr.  A.  Morton  **0n  someTas* 
inanian  Insects,  Thyrmeleon  Sp.  and  a  Gicadia."  Mr.  T.  Stephens^ 
M.A,,  read  '*Some  Notes  on  a  Specimen  of  Orthooeratite  from  the 
dilnrian  Limestone  at  Railton,  in  the  Mersey  District."  Professor  Rail 
Tkte,  F.G.S.,  who  will  be  the  next  President  of  the  Australasian 
Association  for  the  Advancement  of  Soieuce,  furnished  a  paper  on  the 
-olasaificatory  portion  and  synonyms  of  the  Eaetoniella  Rufilahr%9. 
Colonel  Legge  submitted  some  notes  **  On  the  Occurrence  of  some 
Australian  Cranes,  Ardiedce,  in  Tasmania ;"  *^  On  the  Destraction  of 
MuttoU  Birds  in  the  Straits  Islands  ;"  *'  Note  on  Voracity  of  the  Kelp 
Fish;"  and  *<0n  a  Tasmanian  Acanthiza  (Bush  Tit)."  Mr.  O.  M. 
Thomson;  F.L.S.,  of  New  Zealand,  a  corresponding  member,  furnished 
•ome ''  Notes  on  Tasmanian  Crustacea,  With  description  of  a  New 
8pteies;"  and  Mr.  J.  R.  MoClymont,  M.A.,  some  remarks  concerning 
various  means  of  encoura^og  the  study  of  Natural  History  in  Tasmania." 
Mr.  A.  J.  Taylor,  F  L.S.,  laid  before  us  some  '*  Notes  on  the  Square* 
•et  System^of  Timbering  in  Mining  at  Zeehan  and  Dondas,"  and  **  Oii 
the  use  of  the  Woomera,  or  Throwstioks,  by  the  Aborigines  of  Tas- 
sunia."  Mr.  A.  B.  Biggs  submitted  some  '*  Remarks  on  Sir  Robert 
Ball's  paper  read  at  the  Hobart  meeting  of  the  Australasian  Soienoe 
Association,  entitled  "The  Astronomical  Bxplanation  of  a  Glacial 
Period."  From  Mr.  H.  C.  Rass«ll,  F.R.S.,  Government  Astronomer  of 
l^ew  South  Wales,  we  had  a  most  interesting  and  valuable  paper 
♦•  On  the  Proposed  Leake  School  of  Practical  Astronomy,"  in  whioh 
he  recommended  that  the  Leake  bequest  of  £10,000  should  be  handed 
over  to  the  Tasnlanian  University,  who  should  establish  a  school  oi 
iMtronomy,  and  an  observatory,  to  be  called  the  Leake  Observatory* 
^18  pro|)Osal  is  now  before  the  Council  of  the  University,  and  it  it 
|o  be  hoped  that  the  trustees  of  (he  bequest  and  the  university  autho* 
fi^es  will  see  their,  way  to  carry  out  Mr.  Russell's  8uggesti<m.  I 
think  we  all  agree  with  him  when  lie  says,  '*  It  seems  to  me  most  fitting 
that  the  colony  in  whioh  this  noble  bequest  was  made  should  be  the  firs6 
to  take  up  and  to  benefit  by  its  provisions."  At  our  first  meeting  this 
Session  we  had  a  paper  from  Mr.  W.  £.  Shoobridge  oa  **  Tasmania^ 
At>|^ea  in  London."  In  this  interesting  paper,  which  gave  rise  to  m 
pood  deal  of  discussion,  Mr.  Shoobridge  deals  with  the  effect  of  soil^ 
irrigation,  and  climatic  conditions  in  the  production  of  apples,  and  with 
the  best  means  of  securing  that  they  reach  the  English  market  in  4 
perfect  condhioo.  Ad  ihduttry  of  this  sort;  is  sdways  subject  at 
•tar ting  to  severe  checks  from  a  want  of  knowledge  as  to  the  conditiont 
most  suitable  to  its  proper  development;  and  careful  and  accurate 
Nervation  id  every  detail  are  essential  before  suofa  knowledge  can  b^ 
attained.  Bat  these  difficulties  will  be  overcome,  and,  in  my  view« 
tiiere  is  a  graat  future  for  this  Industry,  which  will  in  time  become  at 
9tMB  an  industry  as  is  thtt  of  Australian  froiet  meat,  and  I  believe  it 
wiH  be  a  source  of  much  wealth  to  Tasmania  in  future.  To-night  #t 
JUtvebad  the  plcHauM  of  llsteniiig  to  at  int^resthag  ptper,  by  Uk 
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M,  Rbys-Jonee,  on  the  Elgin  Marbles  in  the  Britith  Mnienm,  illiUK 
trated  by  views  shown  to  as  by  means  of  limelight. 

I  have  DOW  referred  to  all  the  papers  which  have  been  laid  befors 
us  this  session,  with  the  exception  of  those  bearios  on  social  and  economic 
natters.  These  are,  '*  Notes  on  the  Natural  Limits  to  Ocoapation  cm 
ihe  Land,"  by  Mr.  B.  M.  Johnston,  F.L.S.;  '« Artiaoial  Obstmotioifta 
to  the  Ocoapation  of  the  Land,"  by  Mr.  A.  J.  Ogilvy ;  **  What  are  the 
Conditions  which  determine  the  Jost  and  Equitable  Representation  of 
the  People  ?  "  by  Mr.  R.  M.  Johnston  ;  and  **  Trades  Unicnism  as  a 
Factor  in  Social  Evolution,"  by  Mr.  A.  J.  Taylor.  The  attention 
which  is  now  being  given  on  all  sides  to  social  and  economic  sabjeota 
has  thus  left  its  mark  upon  the  work  of  our  Society  for  1892,  and  the 
fMipers  enumerated  above,  and  the  discussions  arising  upon  them,  form 
«  marked  feature  in  this  year's  proceedings.  While  on  the  one  hand  I 
myself  should  be  very  sorry  to  see  the  Royal  Society  of  Tasmania 
80  far  depart  from  the  original  intention  of  its  founders  as  to  develop 
into  more  or  less  of  a  debating  society  on  social  and  economic  subjeots,. 
on  the  other,  to  exclude  a  discussion  of  such  subjects  from  a  soientifie 
standpoint  would,  in  my  vie^,  be  the  greatest  mistake  this  Society 
oould  make.  As  I  ventured  to  say  in  my  inaugural  address  to  the 
Australasian  Association  for  the  Advancement  of  Science,  which  met 
inthiscity  in  January  of  this  year  :  "There  never  was  a  time  in  the 
history  of  the  world  when  there  was  a  greater  necessity  than  there  is 
now  for  a  wider  and  clearer  conception  of  economic  truths,  for 
problems  of  the  greatest  import  are  pressing  for  solution.  While,  on 
the  one  hand,  no  adjustment  of  these  problems  based  upon  selfish- 
ness and  individual  aggrandisement,  or  which  does  not  recognise  dtUiu 
as  well  as  rights,  can  or  ought  to  stand ;  on  the  other,  there  is  no  smdl 
danger  that  an  unwise  acceptance  of  some  of  the  more  advanced  of 
what  are  commonly  called  socialistic  views  might  lead  to  the  motivea 
of  human  energy  and  of  human  exertion  being  so  lessened  as  mate- 
rially to  interfere  with  the  progress  and  advaneement  of  the  human 
raoe.  I  am  not  one  of  those  who  apprehend  catastrophe  arising  in  the 
inevitable  development  of  a  new  industrial  and  social  system,  but  i£ 
catastrophe  does  arise,  it  will  arise  from  want  of  knowledge,  and  net,  aa 
aome  fear,  from  the  prevalence  of  any  spirit  of  anarchy.  A  wider 
and  sounder  knowledge  of  economic  truths  will,  however,  in  my 
humble  judgment,  in  process  of  time,  lead  not  only  to  a  satisfactory 
solution  of  present  social  difficulties,  but  will  tend  to  develop  condi- 
tions under  which  eulture  will  be  brought  more  within  the  reach  of 
all."  Holding  these  views,  as  I  do,  most  strongly,  I  should  deeply 
regret  if  this  Society,  which  is  the  centre  of  scientific  life  in  Tasmania^ 
should  ever  discourage  the  discussion  of  such  subjects  at  its  meetingSy 
provided,  of  course,  Uiat  these  discussions  are  conducted  in  a  scientmo- 
spirit. 

But  while  I  consider  that  the  fullest  use  of  the  meetings  of  this 
Society  should  be  made  for  the  discussion  of  this  branch  of  science,  I 
am  very  anxious  that  the  original  intention  of  its  founders  should  be 
caurried  out  even  more  fully  than  it  is  at  present.  That  was,  m  yon 
know,  to  encourage  investigation  into  the  plant  and  animal  life  of  Tas-^ 
mania,  and  to  obtain,  as  far  as  possible,  faithful  and  trustworthy  records 
of  the  interesting  forms  and  laws  under  which  mineral,  plant,  and 
Tegetable  existences  exhibit  themsalves  in  Tasmania.  With  this  view 
I  strongly  commend  to  the  Society  the  plan  proposed  some  time  ago 
to  the  members,  by  Mr.  A.  J.  Ogilvy,  for  mapping  out  the  country 
into  districts,  and  appointing  an  honorarv  representative  of  the 
Sooietv  in  each.  I  believe  something  has  already  been  done  in  this 
direction,  but  I  strongly  advise  the  Society  to  carry  it  out.sjrstemati* 
oally.  If  a  representative  of  the  Society  were  appointed  in  each  dls- 
triot»  the  lesidents  in  snoh  district  would  know  wHom  to  approach  with 
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anythiDg  of  int«reit,  and  from  this  representative  the  Royal  Society 
wonld  receive  reports.  Moch  nsefol  information  would  thus  be  gained 
which  might  otherwise  be  lost. 

At  one  of  our  meetings  Mr.  Leonard  Rodway  called  attention  to  the 
neceisity  which  exists  for  a  complete  handbook  of  the  botany  of  Tas- 
mania, and  he  is  now  actively  engaged  in  compilisg  snch  a  work.  It 
is  moch  needed,  for  the  only  two  comprehensive  works  which  exist  on 
the  subject,  viz  ,  Hooker's  great  work,  *' Flora  Ta^manise,"  and  '*  Flora 
Anstraliensis, "  by  Baron  Yon  MUeller  and  G.  Bentham,  which  in- 
dodes  the  whole  Flora  of  Australia,  are  far  beyond  the  means  of  many 
of  our  botanical  students  and  collectors.  I  need  not  say  that  Mr. 
Bod  way's  praiseworthy  and  useful  work  has  the  hearty  sympathy  and 
anpport  of  our  Societv. 

As  I  have  now  held  the  office  of  President  of  this  Society  since  1887» 
mod  aa  this  is  the  last  oocssion  on  which  I  shall  have  the  privilege  of 
addreasing  you,  I  will  briefly  place  before  you  what  our  tale  of  work 
has  been  for  this  period.  We  have  had  127  papers  read  before  the 
Society  ;  of  these  there  were  14  in  ikstronomy,  five  in  Chemistry  and 
Mineralogy,  20  in  Geology  and  Palaeontology,  58  in  Biology  and 
Botany,  13  in  Geography,  and  16  in  Economic  and  Social  Science  and 
Statistics,  and  the  paper  we  have  heard  this  evening  on  the  Elgin 
Marbles.  Looking  back  over  these  six  sessions,  I  think  a  good  deal  of 
work  has  been  done  in  them,  and  that  there  has  been  no  fallins  ofif  in  the 
health  and  vigour  of  the  Society.  I  should  have  liked,  had  time  per- 
mitted, to  have  referred  specially  to  some  of  this  work,  but  as  I 
have  possed  it  in  review  already  in  my  annual  addresses  to  you  at  the 
close  of  each  session,  it  perhaps  is  scarcely  necessary  that  I  should  go 
over  the  same  ground  %gain.  I  desire,  however,  this  evening  to  invite 
Tour  attention  to  some  directions,  outside  of  our  own  operations,  but 
mteresting  to  us  as  a  Society,  in  which  progress  has  been  made  while  I 
have  been  your  President.  During  that  time  the  building  in  which  we 
BOW  are  has  been  extended  by  the  addition  of  a  new  wing.  The  founda- 
tion stone  of  this  addition  was  laid  by  that  good  friend  of  the  Museum 
and  of  the  Royal  Society,  Dr.  Agnew,  on  Dc^mber  23,  1886,  and  I  had 
the  privilege  of  declaring  it  open  on  May  22,  1889.  This  increase  in 
■paoe  has  been  of  the  greatest  use,  not  only  in  enabling  a  better  disposal 
m  objects  of  interest  to  be  made  for  exhibition,  but  also  for  the 
mooommodation  of  the  rapidly  growing  additions  to  the  Museum  collec- 
tkni  which,  without  an  increase  of  space,  oould  not  have  been  exhibited 
at  alL  But  the  ffreat  feature  of  the  new  wing  was  that  it  provided  an 
Art  Gallery.  Many  valuable  works  of  art  have  been  placed  in  this 
sallery  on  loan,  and  a  considerable  number  of  valuable  presentations 
nave  recently  been  made  to  it.  Amon^  them,  I  would  refer  to  a  water- 
colour  scene  in  Italy,  presented  by  Sir  Lambert  Dobson  ;  an  oil  paint- 
bg,  by  E.  J.  Poynter,  jEI.A.;  and  a  water-colour  by  E.  M.  Wimperis» 
presented  by  Miss  Ada  Wilson ;  and  a  series  of  landscapes,  depicting 
the  scenery  of  the  Western  Highlands  of  Tasmania,  by  our  celebrated 
local  artist,  Mr.  W.  C.  Piguenit,  presented  by  the  Government.  A 
large  number  of  students  avail  themselves  of  the  privilege  of  copying 
the  worse  of  art  exhibited  in  the  sallery,  and  there  can  be  no  question 
that  a  taste  and  love  for  art  is  beinff  generated  in  our  midst,  which,  as 
time  goes  on,  must  infuse  some  strain  of  its  elevating  and  refining  in- 
fluence into  the  national  character  of  the  future.  Merely  to  stroll 
through  the  gallery  and  look  at  its  works  of  art  has  an  elevating  and 
lefining  tendency,  and  I  am  glad  to  know  that  the  attendance,  both  at 
the  Art  Gallery  aud  the  Museum  is  steadily  hicreasing.  The  Curator 
informs  me  that  it  now  amounts  to  about  1,000  a  week.  It  is  not  only 
in  Hobart  that  progress  has  been  made  in  this  direction.  At  Laun- 
oeston,  also,  a  new  Museum  aod  Art  Gallery  have  been  established. 
Which  1  had  the  privilege  of  declaring  open  on  29th  April,  1891.    Thia 
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undectakiqff  U  as  yet  only  in  it*  infancy,  baft  it  ia  progrotaing 
laotorily.    It  already  bat  a  large  dally  altendance,  and  li  fnlfiU  {or 
the  Nortb  of  the  Island  the  same  f anctions  -that  the  Hobart  Moaeui 
and  Art  Gallery  are  fulfilling  for  the  South. 
In  technical  education,  a  matter  in  which  we,  as  a  Society,   ana 

Sreatly  iotereated,  immeDse  strides  have  been  made  duriog  the  time  t 
ave  been  your  President.  There  are  technical  sohook  now  ia  operation 
in  Hobart,  in  Launceston,  and  even  in  some  of  the  smaller  towns  in  tlia 
island,  and  I  understand  that  the  fine  Technical  Sdiool  buHdiog  m 
Hobart,  of  which  I  Uid  tho  foundation -atone  so  recently  as  July  10^ 
1889*  has  now  so  laree  anattendanoe  that  its  accommodation  is  seriously 
taxed.  A  separate  department  has  been  formed  to  deal  with  agricnt- 
tural  education,  and  we  have  now  an  Agricultural  Counoil  disseminating 
knowledge  respecting;  agriculture  in  all  its  branches,  a  function  wliidi 
the  expeiience  of  this  Society  shows  to  be  so  necessary  for  the  proi^;reflB 
and  well-being  of  this  dominant  industry.  The  possibilities  of  expan- 
sion in  this  industry  are  great,  but  an  essential  condition  of  suck 
expansion,  in  profitable  directions,  is  a  wider  knowledge  of  tbe  laws 
which  Nature  has  established,  and  of  their  operation  and  appUoatiMS 
to  our  needs.  Such  knowledge  it  is  the  main  function  of  tne  Affrt^ 
cultural  Council  to  dissemioate  in  .our  midst,  and  its  work  in  Uus 
direction  has  the  heartiest  sympathy  of  our  Saciety. 

During  the  same  period,  to),  tie  University  of  Tasmania  has  baea 
lonnded,  and  although  it  is  early  yet  to  speak  of  what  it  has  done,  it 
has  great  days  before  it.  The  gentlemen  charged  witli  its  admini^' 
tration  seem  to  me  to  be  going  tiie  right  way  to  work.  They  are  h/tUf 
sdive  to  tbe  fact  that  you  muse  walk  before  you  can  ran,  and  xhAt  jom. 
do  not  require  a  mioiatnre  Oxford  or  Cambridge  in  Tasmania.  Tke^ 
know  that  science  teaching  must  occupy  a  more  prominent  place  in  thw 
curriculum  than  it  does  in  the  curricolum  of  th««e  ancient  seats  of  laana^ 
Ing,  and  they  will  not  be  deterred  from  utilising  their  University  t» 
meet  the  wants  of  the  communicy  by  any  oondderation  that  in  wm 
doinff  they  may  be  departing  aomewlut  from  the  fanetions  of  ttM 
oki  Uaiversities  at  Home.  B«t  I  am  glad  to  see  indications  of  a  d^ 
termination  on  their  part  tkat  their  standard  shall  be  high.  In  thlB 
th^  are  right  and  wise.  The  time  mast  come  when  Hobart  will  be  a 
great  educatioaal  centre  of  a  united  Anetralia,  an^  tbe  higher  tk* 
«teadard  in  Tasmania  is  known  to  be,  tbe  sooner  will  its  Univeni^ 
attract  the  youth  from  the  other  colonies,  who  will  get  at  its  aeat « 
learning  an  eduoatioo  and  training  at  least  equal  to  that  their  OWA 
Universities  afford,  while  at  the  same  time  they  will  be  laying  in  a 
•tore  of  health  and  vigour,  which,  in  tbe  battle  of  life,  is  second  only  tit 
importance  to  cdncatton  itself. 

^  In  addition  to  all  these  new  agencies  working  steadily  and  ooih 
tinuously  in  the  direction  of  educational  progress,  two  events  have 
occurred  during;  my  term  of  office  whose  influence  has  been  strongly 
in  tbe  same  direction.  I  refer  to  the  Exhibition  at  Launoeston,  so 
Buccessfullv  managed,  which  must  have  bad  a  great  effeot  in  open- 
ing and  enlarging  the  minds  of  the  many  thousands  of  our  people  who 
visited  it,  and  to  the  meeting  of  the  Australasian  Association  for  the 
Advanobment  of  Science,  held  in  this  city  in  January  last.  I  can 
aee  throughout  the  country  evidence  of  the  healthy  stimulus  caused  by 
that  gathering,  and  it  is  to  me  personally,  having  had  the  honour  of 
being  its  president,  a  matter  of  the  utmost  satisfaction  that  the  meeting 
was  an  undoubted  success.  Out  ot  this  meeting  sprang  the  Aostrala^ 
sian  Home  Reading  Union,  wbich  I  believe  will,  in  conjunction  with 
our  numerous  literary  and  debating  societies,  exercise  a  continuous,  an4» 
I  hope,  an  ever-increasing  influence  in  developing  a  taste  for  instructive 
reading  among  oar  people^'and  in  directing  home  study  to  definite  endi» 
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Th«  ftdvanccment  all  roand  duriog  the  time  I  have  be«n  here  has  been 
▼ery  marked.  lAviag  near  the  Domain,  as  I  do,  I  am  struck  by  the 
improvements  constantly  bebc  made  in  it,  still  more  beaatifyibg  that 
beautiful  park.  The  means  of  access  to  objects  of  interest  in  the  neigh- 
bourhood of  the  city  have  been  greatly  improved.  Onlv  two  years  ago 
a  stranger  might  easily  have  1o«t  his  way  in  going  up  Mount  WelliDg- 
ton,  a  journey  which  every  stranger  should  make.  Now  there  is  an 
excellent  track  riffht  to  the  summit,  from  which,  as  we  all  know,  a 
ftkrious  view  is  to  be  had.  When  I  came  to  Tfltsmania  I  had  to  land 
From  my  steamer  in  a  tender.  Now  the  largest  steamships  afloat  lie 
alongside  of  our  wharves,  ^t  that  time  if  1  wanted  to  telegraph  to 
England  I  had  to  pay  98.  lid.  a  word.  Now  it  is  less  than  half  that 
amount.  Then  %  letter  Home  cost  6d.  for  postage ;  now  the  cost  is 
^id- 

But  when  I  have  been  indnli(iDg  in  this  vein  in  conversation  latel]% 
I  have  not  nnfrequently  been  met  by  the  rejoinder,  '*  True,  there  hat 
been  great  advancement,  but  all  that  has  come  to  an  end,  and  the 
oountry  is  in  a  more  depressed  state  than  it  has  ever  been  before.''  I 
•hould  be  the  last  to  make  ligbc  of  the  present  financial  difficulties  of 
the  cottBtry.  That  a  small  community  like  ours  should  have  to  pay 
upwards  of  £300,000  a  year,  or  about  £2  a  head  for  every  man, 
woman,  and  child  in  the  island,  outside  of  our  borders,  for  interest  of 
money  borrowed,  at  a  tjme  when  our  industries,  out  of  the  profits  of 
which  alone  this  payment  can  be  made,  are  in  a  depressed  condition,  is 
a  serious  matter.  But  I  see  lights  through  the  darkness.  Your 
natural  resources  are  great,  and  your  productions  must  and  can  be  in- 
creased. Yon  have  recently  passed  through  a  period  of  most  unhealthy 
speculation  in  mines,  and  are  sufferiog  from  its  inevitable  C3Uapsew 
The  "ha8Ce*to-be-rich"  which  such  a  time  necessarily  induces  is,  bow- 
ever,  now  beiog  replaced  by  that  honest  industry  which  alone  can  make 
a  oourtry  really  prosperous.  In  a  time  of  speculative  excitement  it  ft 
true  that  certain  individuals  may  be  enriched  by  the  transfer  of  wealth 
from  other  individuals,  who  of  course  are  so  much  the  poorer,  but  the 
actual  total  production  of  wealth  in  the  country  is  not  increased  by 
such  transfer.  On  the  contrary,  there  is  a  diminution  of  it,  for  tho 
inevitable  result  of  f^ambling  in  stocks  and  shares  is  that  the  energieft 
of  so  many  of  the  people  are  directed  into  nonproductive,  instead  of 
Into  productive,  channels.  Industries  which  yield  a  safe  and  certain, 
though  a  moderate,  return  for  the  labour  expended  upon  them  lan- 
guish, or  are  put  on  one  side  altogether,  while  those  who  ought  to  be 
steadily  developing  the  coontry^s  resources,  and  in  this  way  securing 
theif  own  comfort  and  happiness,  as  well  as  the  prosperity  of  their  country, 
are  deluding  themselves  by  the  vain  hope  that  by  means  of  some  lucky 
hit  or  fortunate  speculative  adventure  they  may  relieve  themselves  of 
the  necessity  of  honest  hard  work  in  securing  a  livelihood.  Where 
one  succeeds  in  this  hope  hundreds  fail,  yet  still  the  spirit  of  gambling 
keeps  the  hope  alive,  so  long  as  speculation  is  rife  in  a  country,  and 
the  loser  of  to-day  may  look  forward  to  being  a  winner  to-morrow. 
All  this  is  now  happily  being  changed,  but  the  change  is  not  being 
effected  without  serious  loss  to  the  community,  aggravated  and  inten- 
sified by  the  disastrous  failure  of  a  trusted  local  bank,  the  Bank  of  Van 
Biemen's  Land,  whose  shameful  mismanagement  has  caused  widespread 
4iuffering  ruin  to  many  in  our  midst ;  a  suffering  and  a  ruin  of  which 
the  end  has  by  no  means  yet  been  reaehed.  Still  there  are  prospects  of 
better  times  before  us.  It  is  true  that  the  wealth  of  the  country,  judged 
by  the  present  selling  prices  of  the  land  and  by  the  market  quotations 
of  various  securities  and  undertaking,  has  fallen  enormously,  but  our 
resources  are  just  what  they  were.  The  real  wealth  is  with  us  all  the 
tame,  and  the  bone  and  sinew  to  make  it  available  and  to  put  it  into 
a  marketable  shape.  I  have  already  referred  to  the  possibilities  of  expan- 
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■ion  in  yonr  fruit  trade,  and  in  yoor  acrionltural  indoatriea  genenJly. 
Bat  the  mineral  wealth  of  Tasmania  will,  I  feel  confident,  be  a  most 
important  factor  in  reetoriog  her  prosperity.  It  is  most  cheering  to 
note  that  dariog  a  period  of  almost  unexampled  depression,  not  only 
is  the  output  from  our  mines  increasing,  but  much  of  the  increase  is 
ooming  from  new  districts  altogether.  With  the  restoration  of  oonfi- 
dence  brighter  times  must  come.  I  must  not  be  understood  as  implying 
that  the  periods  of  prosperity  and  depression  of  any  particular  oountoy^ 
sre  wholly  dependent  upon  what  passes  in  that  country,  for  the  ramifi- 
cations 01  commerce  are  world-wide.  There  is  no  doubt  in  my  mind 
that  the  collapse  of  Baring  Brothers,  who  had,  I  believe,  very  little- 
direct  Australian  connection,  was  a  powerful  factor  in  bringing  about 
the  general  depression  from  which  we,  in  common  with  many  other 
IMtrts  of  the  world,  are  at  present  suffering,  and  is  it  quite  conceivable 
that  the  first  movement  in  the  direction  of  prosperous  times  for  us  may 
come  from  the  other  side  of  the  globe.  Even  ss  I  write  this  address,  a 
new  light  is  arising  out  of  the  darkness,  which  can  be  diml^  seen 
across  the  broad  Pacific.  The  altered  policy  of  America,  of  which  we 
are  now  being  daily  informed  by  cable,  ffives  us  ffood  grounds  for  hopins 
that  at  no  distant  time  a  reduction  will  be  made  in  the  duties  charged 
on  wool  and  tin  which  the  United  States  take  from  us,  and  that  thus 
the  demand  for  these  staple  productions  of  Tasmania  will  be  largely 
increased.  Then,  sgain,  we  are  all  looking  forward  to  a  federation  A 
these  colonies.  Many  regard  this  as  distant.  I  believe  it  to  be  near. 
Bat  near  or  distant  when  it  does  co*ne  it  will  be  an  enormous  benefit 
to  Tasmania,  and  by  affording  increased  outlets  for  our  products  wiU 
so  add  to  our  prosperity  that  our  national  debt  will  sit  much  more 
lightly  than  it  now  does  on  our  shoulders. 

In  conclusion,  it  is  not  only  the  material  prosperity  of  a  country 
which  is  benefited  and  advantaged  by  the  operations  of  a  Society  like 
this,  and  by  the  other  educational  ionueuces  to  which  I  have  referred. 
Such  agencies  also  have  a  direct  tendency  towards  the  moral  elevation 
of  the  community.  They  instil  in  us  a  love  of  truth,  for  truth's  sake, 
and  perhaps  insensibly,  but  none  the  less  surely,  thev  raise  our  standard 
of  political,  commercial,  and  social  morality.  I  wish  all  these  agencies 
in  this  country  God-speed.  And  now  I  must  bid  you  all  farewelL  I 
thank  the  Fellows  of  this  Society  for  their  unvarying  personal  kind- 
ness and  consideration  towards  myself.  I  thank  you,  Mr.  Barnard, 
lor  the  support,  as  Vice-President,  you  have  always  given  me.  I 
thank  the  secretary,  Mr.  Morton,  for  the  excellence  of  his  arrangements 
in  all  matters  connected  with  our  meetings,  and  nith  the  work  of  the 
Society  generally,  and  for  reducicg  to  a  minimum  the  more  or  less 
formal  work  of  the  President.  I  thank  Mr.  Johnston  for  the  assistance 
he  has  always  so  readily  rendered  me,  not  alone  in  matters  connected 
with  this  Society.  I  congratulate  Tasmania  on  having  a  n"  an  of  Mr. 
Johnston's  genius  in  her  community,  whose  splendid  work  on  her 
geology  reflects  credit  alike  on  the  author  and  on  the  country  to  which 
ne  belongs ;  amd  X  congratulate  this  Society  on  having,  as  one  of  its 
members,  a  man  of  Mr.  Johnston's  power  and  knowledge,  able  and  willing 
to  render  you  yeoman  service.  It  will  always  be  a  source  of  satisfaction 
to  me  that  I  have  had  the  privilege  of  filling  for  so  long  a  time  the  office 
of  your  President,  and  I  will  carry  hack  with  me  to  the  Old  Country 
few  associations  more  pleasant  than  those  connected  with  the  Royal 
Society  of  Tasmania. 
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on  the    Specific   Gravity    of     Samples    ol 
Ocean  Water,  observed  on   board  H.M.S. 
Challeneer  during  the  years  1873-1876,  by 
T.    Y.    Buchanan,    Esq.,    M.A.,  F.&.S.,E. 
m.  Report  on  the  DeepSea  Temperature 
Observations  of    Ocean  Waters,   taken    by 
the    officers    of    the    expedition      daring 
the     years   18731876.     Vol.  IL     L    Re- 
port  on   some    of   the     Physical    Proper- 
ties   of    Fresh    Water    and    Sea    Water, 
by  Professor  P.    G     Tait    11.  Report  on 
Atmospheric  Circulation,  based  on  the  ob- 
servations made  on   board    H.M.S.    Chal- 
lenger daring  the  years  1873-1876,  and  other 
Meteorological  Observations,  by  Alexander 
Buchan,  M.A.,  LL.D.    III.  Report  on  the 
Maffoetical   Results   obtained    by    H.M.S. 
Challenger  during  the  years  1873-1876,  by 
Staff-Commander    £.     W.     Creek,    R.N., 
F.R.S.    lY.  Report  on  the  Bock  Specimens 
Collected   on   Oceanic  Islands   during  the 
voyage  of   H.M.S.  Challenger  during    the 
years  1873-1876,  by  Professor   A.  Renard, 
LL.D.,     M.D.,    F.G.S.,     Hon.  F.R.S.,E., 
etc.,  of  the  University  of  Ghent,  Belgium. 

Botany,  Yol.  1.— L  Report  on  present 
state  of  knowledge  of  various  Insular  Floras, 
being  an  introduction  to  the  first  part  of  the 
Botany  of  the  Challenger  ExpeditioD.  By 
William  Betting  Hemsley,  A.L.S.  IL  Re« 
port  on  the  Botany  of  the  Bermudas  and 
various  other  islands  of  the  Atlantic  and 
Southern  Ocean.  First  part.  By  William 
Betting  Hemsley,  A.L.S.  IIL  Report  on 
the  Botany  of  the  Bermudas  and  ?arioa8 
other  islands  of  the  Atlantic  and  Soathera 
Ocean.  Second  part.  By  William  Botting 
Hemsley,  A.L.  S.  lY.  Report  on  the  Botany 
of  Juan  Fernandez,  the  South- Eastern 
Moluccas,  and  the  Admiralty  Islands.  By 
WUliam  Botting  Hemsley,  A.L.S.  Yol  IL 
— Report  on  the  Diatomacese,  collected  by 
H.M.S.  Challenger  during  the  years  1873- 
1876.  By  Con te  Abate,  Francesco  Castracane- 
degji  Antelminelli,  Rome. 

vol.  IL  Botany.  Report  on  the  Diato- 
mace».  By  Conte  Pranoesco  Castracane- 
degli  Antelminelli.    (Plates. ) 
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NOTES  ON  THE  NATURAL  LTMTTS  TO  OCCUPATION 

ON  THE  LAND. 

Bt  B.  M.   Johnston,  F.L.S. 

The  Bumber  of  persons  that  may  be  employed  upon  the 
land  Taries  with  the  conntry,  with  the  form  of  cultivation, 
and  with  the  degree  of  civilisation.  But  whatever  the  civili- 
sation may  be,  there  are  natural  limits  to  occupation  on  the 
land  which  bar  the  introduction  of  more  than  a  certain 
number.  The  natural  conditions  which  principally  determine 
these  limits  are:— (a.)  The  total  extent  of  land  surfoce  of 
^e  particular  country,  (b.)  The  degree  of  fertility  and  the 
extent  of  land  open  to  hunting  wild  animals,  or  gathering 
natural  vegetable  roots  or  fruits ;  cultivation  for  pasturage 
only ;  cultivation  for  either  crops  or  pasturage,  (c.)  Know- 
ledge and  capital  as  factors  in  determining  and  employing 
the  best  methods  for  extracting;  the   greatest   amount  of 

Sroduce  from  a  definite  area,  (d.)  The  absolute  number  of 
ands  necessary  to  cultivate  a  given  area  in  any  form,  beyond 
which  limit  "human  labour  is  wasted  in  fruitless  effort  or  in 
positive  idleness,  (b.)  The  proportion  of  cultivable  area 
already  occupied.  If,  in  addition,  we  employ  the  indices 
9t,  e,  and  n  as  indicating  maximum,  medium,  and  minimum 
of  each  condition,  we  may  express  by  simple  formulae  the 
conditions  which  determine  the  largest  (D™)  and  smallest 
(D")  number  of  hands  which  can  find  occupation  on  the  land ; 
always  assuming  that  their  time  is  wholly  occupied  within 
the  neld  of  their  own  division  of  labour. 

We  are  now  able  to  express  definitely  the  conditions  which 
determine  the  maximum  (D™)>  medium,  and  minimum  (I>) 
number  of  hands  that  it  would  be  necessary  to  employ  upon 
the  land  according  to  the  existing  conditions  under  which 
a^icultural  and  pastoral  pursuits  are  carried  on  in  the 
United  Kingdom.  . 

The  Maximum  number  of  hands  employed  upon  the  land 
oould  only  occur  under  the  following  conditions : — 

A"   X  B-   X  C"  =  D" 

The  Minimum  number  could  alone  be  employed  under  the 
opposite  of  this  condition,  viz.: — 

A»  X  B»  X  C™  =  D" 
But  it  never  happens  that  a  country  as  a  whole  can  devote 
all  its  cultivable  lands  to  one  form  of  cultivation,  day,  crops 
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from  tilled  lands.    The  following   proportions  show  what 
obtains  in  five  great  countries  in  Europe : — 

Pbofobtion  Pbbcentagb  Total  Abba  in  Gultitatiov. 


— 

Tillage. 

Pas- 
turage. 

All  cuUi. 
vated. 

Hands   per 
100  acres  in 
cultivation. 

United  Elngdom  ... 

Prance        

Bussia        

Oermanj 

Belgium     

43-56 
86-96 
39-23 
58-40 
82-46 

56-44 
13-04 
60-77 
41-60 
17-66 

100-00 
10000 
10000 
100-00 
100-00 

6-38 

7-17 

7-88 

12-19 

17-91 

Five  Countries 

53-79 

46-21 

10000 

8-22 

From  this  analysis  we  can  perceive  that  there  is  a  variation 
in  the  hands  emplojed  per  100  acres,  ranging  between  5'38 
per  cent,  in  the  United  Kingdom  to  17*91  in  Belgium.  The 
tilled  lands  requiring  a  larger  proportion  of  hands,  account 
for  tlie  larger  number  employed  per  100  acres  in  some 
<K>untries ;  but  against  this  must  be  placed  the  reduction  in 
the  hands  employed,  effected  by  the  introduction  of  machinery 
and  improved  methods  of  culture — when  all  other  things  are 
equal.  The  space  limit  to  occupation  on  the  land,  however, 
can  only  affect  countries  that  are  already  densely  populated 
and  whose  land  area  relatively  is  limited.  Let  us,  therefore, 
apply  this  method  to  a  particular  country,  say,  the  United 
Kingdom,  for  the  purpose  of  ascertaining  :— 

1.  The  maximum  number  of  hands  that  could  find  employ- 
ment upon  the  land,  supposing  it  was  conceivable  to  bring  the 
total  area  into  cultivation. 

2.  The  maximum  number  that  could  find  employment  on 
the  more  probable  supposition  that  only  75  per  cent,  of  the 
area  could  possibly  be  utilised. 

3.  The  number  of  years  in  which  the  full  limit  would  be 
reached  supposing  it  conceivable  to  cultivate  the  whole  area 
of  the  country  including  sites  of  dwellings  in  towns,  villages, 
and  cities,  and  lake  and  mountain  areas. 

4.  The  number  of  jears  in  which  the  full  limit  would  be 
reached,  supposing  it  probable  that  no  more  than  75  per 
-cent,  of  the  total  area  could  b^  brought  under  ciiltivation. 
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Then  let  A=Total  area  in  acres  =  77*80  million  acres. 

H=The  number  of  hands  required  to  cultiyate 
each  100  acres  according  to  existing 
conditions =5*35  hands. 

B= Average  natural  rate  of  increase  of  Bural 
Population = say  1*25  per  year. 

C=The  actual  area  already  in  cultivation  in 
(1840)  =43-80  million  acres. 

N=The  number  of  hands  already  employed  in 
1840  in  cultivating  the  land  =  3*400 
million  hands. 

N»=Ditto  ditto  in  1881=2*561  million  hands. 


The  answers  to  queries  1,  2, 3,  and  4  would  be  as  follows : — 

'    max.    number   of  handa 
=Ans.  (1)=4*162  millions. 

=  T  or  max.  number  of  hai 
or  =  Ans.  (2)  =  3*122  millions. 


Query  (1.)    .•.  -^qq   =   X    or    max.    number   of  handa   or 


(2.)    /.^  100/  X  H  =  Tor  max.  number  of  hands, 
100 


(3.) 


(4.) 


,  log.X-log.N_log.  4162*000  -  log.  3*400*000 
log.  R       ■"  log  1*25 

=  16*28  years  or  year  1856. 

/,log.Y~log.N*     log.  3*122*000-log.2*561*00O 
log  K        "  log.  1*25 

=  15*94  years,  or  year  1896. 

.\log.X~log.N    log.  4'162000-log.  2*561*000 
log.  R       "  log.  1-25 

=  39*09  years,  or  year  1929. 

It  has  thus  been  demonstrated  that  the  ordinary  growth 
by  natural  increase  of  the  agricultural  population  of  the 
XJnited  Kingdom  of  1841  (if  migration  was  prevented  by 
placing  them  on  the  land  still  uncultivated)  would  fully 
stock  the  whole  of  its  land  area  of  every  description  in  16*28 
years  later;  that  is  in  the  year  1856,  or  36  years  ago. 
Starting  with  the  agricultural  population  of  1881,  the  same 
rate  of  natural  increase,  under  similar  conditions,  would  fully 
stock  75  per  cent,  of  its  land  surface  in  the  year  1896,  or  four 
years  hence;  and  even  if  we  conceive  what  is  impossible, 
that  its  total  area  was  open  to  cultivation,  this  same  natural 
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increase  would  folly  stock  land  occupations  in  the  year  1920. 
It  is  dear,  therefore,  that  employment  on  the  land  in  the 
United  KiDgdom  is  bound  in  within  very  narrow  limits  by 
space — one  of  the  most  formidable  of  all  natural  limits--- 
and  no  alteration  in  the  rate  of  remuneration  of  the  agricul- 
tural labourer,  nor  improyement  in  his  condition,  can 
affect  this  limit  in  the  slightest  degree.  But  in  addi- 
tion to  the  space  limit,  the  number  of  hands  necessary 
to  cultivate  a  given  area,  or  produce  a  definite  quantity 
of  produce,  there  is  a  gradually  contracting  limit  brought 
about  by  natoral  forces,  such  as  steam,  electricity,  and 
improyements  in  labour-saving  machinery.  Thus  the  same 
area  in  1881  was  cultivated  in  a  higher  degree,  and 
with  better  results,  than  in  1841,  with  a  reduction  in 
the  hands  employed  equivalent  to  31*06  per  cent.  Since 
1841  the  added  force  of  steam,  as  an  auxiliary  to  human 
labour  in  the  United  Kingdom  alone,  and  there  utilised  in 
the  transport  of  materials  and  in  various  other  ways,  is  esti- 
mated to  be  equivalent  to  the  manual  force  of  103  millions 
of  workmen,  or  fully  six  times  the  manual  force  of  the  total 
number  of  breadwinners  of  the  United  Kingdom  at  the 
present  moment.  It  is  not  surprising,  therefore,  that  agri- 
cultural hands  per  100  acres  should  have  decreased  from 
^'1^  in  1840  to  6-35  in  the  year  1881 ;  and  that  these  com- 
bined causes  should  of  necessity  compel  a  regular  stream  of 
migration  from  rural  districts  to  urban  centres  or  to  other 
countries  ;  and  so  long  «s  a  healthy  condition  exists  in 
rural  districts  (unmistakably  indicated  always  by  a  high  rate 
of  natural  increase)  such  migration  is  ineyitable.  According 
to  calculations  made  by  Mr.  Mulhall,  in  the  United  States 
9,000,000  hands  raise  nearly  half  as  much  grain  as  66,000,000 
hands  in  Europe.  Thus  it  appears  that  for  want  of  imple- 
ments or  proper  machinery  there  is  a  waste  of  labour  in 
Europe  equal  to  48,000,000  of  peasants.  In  other  words, 
one  farm  labourer  in  the  United  States  is  worth  more  than 
three  in  Europe.  This  state  of  affairs  in  Europe,  however,  is 
altering  for  the  better  each  year.  Since  1840,  owing  to 
improvements  in  implements  and  machinery,  tillage  has 
become  more  productiye,  and  grain  has  become  cheaper. 
From  the  same  authority  we  learn  that  "  in  184^  eadh  peasant 
produced  about  75  bushels  of  grain ;  in  1860  the  average 
was  87,  and  in  1887  it  had  risen  to  114 ;  that  is,  two  men 
now  produce  more  grain  than  three  did  in  1840."  From 
these  observations  we  are  able  to  understand  that  a  smaller 
number  of  hands  employed  in  agriculture  is  no  indication  of 
smaller  produce.  Take  the  results  of  two  periods  in  the 
United  Kingdom,  1840  and  1887,  and  we  at  once  perceive 
that  the  tendencies  upon  the  whole  are  beneficial — ^not 
injurious. 
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Percentage 

Increase  or 

— 

1840 

1887 

Decrease  sloce  1840. 

Increase. 

Decreasew 

Tom  population  Millions  No. 
Agricultural  handfl        ,»        „ 

2671 
3-40 

57-08 
2-56 

88-86 

2470 

Ouier  oocnpations         „        „ 

7-96 

14-16 

7^89 

— 

Totol  acreage  under 

^irop    It   Acres 

Totalnnder all  forms 

22-00 

21-00 

— 

4*65 

of  coltiTation   ...       „        ,, 

43-80 

47-88 

9-19 

— 

Agrionltnnl    capital 

per  hand  „         £ 

679 

893 

54-23 

— 

Agricnltoral     pro- 

dnots  per  hand...       „         £ 

65 

97 

49-23 

— 

Agricultural      hands 

per    100    acres   in 

crop No. 

15-45 

12-19 

— 

21-10 

Ditto  per  100  acres  in 
total  eultiTation  ...          No. 

7-76 

5-35 



31D6 

Wheat  consumed  per 

head       lbs. 

255 

354 

38-82 



Heat   consumed  per 

head    lbs. 

87 

109 

25-29 

_ 

Price  of  wheat  per  ton              £ 

16-60 

8-15 

— 

50-90 

Capitol  wealth      ...  mUlions  £ 

4,100 

9,400 

129-30 

— 

Hone-power  of  steam 

used  as  a  motive 

power     No. 

600,000 

9,200,000 

1,433 

— 

Paupers    per     1,000 

penons Na 

57-40 

25*80 

^~ 

55-05 

Nothing  could  more  plamlj  reveal  the  general  tendency  of 
modern  agriculture  than  these  figures.  It  shows  clearly,  so 
fax  as  the  TTnited  Kingdom  is  concerned,  that  progress  in 
improyed  modes  of  cultiyation  means :— Increased  capital, 
increased  products,  cheaper  food,  increase  of  hands  in  other 
occupations,  and  a  gradual  decrease  in  the  hands  employed  in 
agricultural  pursuits,  associated  with  a  general  decrease  in 
the  amount  of  pauperism.  Employment  upon  the  land, 
therefore,  is  lessened  relatiyely  by  every  advance  made  in  the 
modes  of  culture,  and  is  blocked  absolutely  so  far  as  many 
popidous  countries  are  concerned  by  limits  of  space  available 
lor  cultivation  of  any  kind.  Unless,  therefore,  a  country  like 
the  TTnited  Kingdom  takes  a  backward  step  in  mode  of 
cultivating  the  land,  she  cannot,  while  foreign  products  are  of 
necessity  admitted  freely,  j^lace  more  than  5*85  hands  upon 
eeydh  100  acres  in  cultivation.  No  legislation  under  such 
ccmditions,  mado  with  the  view  of  giving  facilities  for  land 
ownenhip,  can  affect  the  numbers  that  may  be  employed. 
It  is  conceivable  that  the  lot  of  the  worker  may  b^  such 
means  be  ameliorated  or  improved,  but  legislation  within  a 
ftreetrade  border  cannot  enlarge  the  field  of  employment  for 
the  agricultural  labourer.     Nor  under  any  circumstances 
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whatever  can  legislation  increase  the  number  of  agricultural 
liands  without  loss  and  injury  to  the  people  as  a  whole. 

In  conclusioD,  let  me  not  be  supposed  to  indicate  by  these 
observations  that  the  lessening  numbers  of  persons  employed 
on  the  land  in  such  a  country  as  the  Unit'ed  Eangdom  is  ta 
be  regarded  as  a  matter  to  be  deplored.  On  the  contrary,  I 
regard  it  as  an  index  of  advance  in  civilisation.  If  the 
food  and  raw  products  necessary  for  man's  needs  and  satis- 
factions could  be  miraculously  produced  without  the  agency 
of  a  single  labourer,  mankind  would  be  enriched,  not  im- 
poverished ;  for  there  would  then  be  so  much  more  labour 
force  available  for  the  creation  of  comforts  and  satisfactions, 
in  such  cheapness  and  abundance,  that  all  men  might 
possess  and  enjoy  them  in  a  degree  now  only  possible  to  a  few 
rich  individuals.  What  is  wanted,  therefore,  in  countries 
passing  through  a  transition  of  the  kind  referred  to  is,  not  to 
place  any  check  upon  free  migration  and  other  movements 
which  now  act  as  safety-valves  to  congested  fields  of  labour, 
but  rather  to  increase  the  facilities  for  transfer  from  those 
places  and  those  occupations  where  pressure  of  competition 
for  employment  is  greatest.  It  is  the  obstruction  which 
natural  and  artificial  barriers  offer  to  transfer  from  blocked 
areas  and  blocked  occupations  that  causes  the  so-called  con- 
gestion of  labour  in  crowded  centres  of  population,  and  any 
discovery  which  would  remove  such  barriers  would  mark  a 
new  era  in  the  progress  of  civilised  communities. 


DISCUSSION. 

Hon.  N.  J.  BROWN,  in  speaking  to  the  paper,  said  he  could 
not  presume  to  criticise  the  able  and  interesting  paper  they 
liad  just  listened  to.  He  would  like  to  read  it  carefully 
before  making  any  remark  upon  it,  but  as  he  had  been 
invited  to  open  a  discussion  of  it,  he  would  venture  to  expresi^ 
one  or  two  ideas  that  had  occurred  to  him  on  the  spur  of  the 
moment.  There  was  just  one  point  which  it  seemed  to  him 
Mr.  Johnston  had  rather  omitted  to  give  prominence  to,  and 
that  was  the  competition  which  a  country  like  Great  Britain,, 
and  he  might  say  other  European  countries  also,  had  to  con> 
tend  with,  more  especially  in  recent  years,  by  the  employment 
of  labour  sustained  at  a  very  small  expense  as  compared  with 
the  labour  in  the  countries  he  had  more  especially  dealt 
with.  Any  change  in  the  direction  of  increased  cost  of  pro* 
duction  of  cereals  abroad  would  surely  increase  the  quantity 
that  could  be  profitably  produced  at  home;  and,  consequentlj^ 
the  number  of  people  employed  in  such  production.  There 
was  no  doubt,  looking  at  the  matter  broadly,  that  there  wa& 
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preralent  a  very  great  delusion  in  the  minds  of  very  inanj 
people  who  were  not  acquaiDted  with  the  conditions  under 
which  land  was  cultivated  as  to  the  extent  to  which  it  might 
be  profitably  occupied,  and  if  so  far  the  paper  read  would 
have  the  effect  of  dissipating  that  illusion,  he  was  quite  sure 
Mr.  Johnston  would  have  done  good  service  not  only  to  this 
community,  but  to  other  communities  also.  There  was  no 
doubt  a  feeling  abroad  which  was  expressed  by  a  prominent 
politician  some  two  or  three  years  ago  that  the  salvation  of 
the  working  population  of  Great  Britain  might  be  worked  out 
by  presenting  each  labourer  with  three  acres  and  a  cow,  and 
he  thought  that  one  object  of  the  paper  was  to  som<^  extent 
to  remove  delusions  such  as  that  from  the  popular  mind. 
They  knew  that  in  this  colony  in  past  years  it  had  been  ex- 
ceedingly profitable  for  people  to  take  up  200,  300,  or  400 
acres,  and  devote  themselves  exclusively  to  the  cultivation  of 
grain.  But  other  conditions  had  now  come  in  with  the  culti- 
vation of  the  soil  in  the  other  colonies,  and  therefore  thev 
found  a  great  deal  in  what  Mr.  Johnston  had  said  which 
could  be  brought  home  to  themselves.  One  other  point 
he  would  like  to  mention  in  connection  with  this  subject.  He 
referred  to  the  fact  by  the  increase  of  population  it  is  esti- 
mated by  a  reliable  authority  the  world  required  annually  an 
increase  of  30  millions  of  bushels  of  wheat,  and  as  the  pro- 
duction of  wheat  was  gradually  falling  off,  owing  to  the 
continued  reduction  in  price,  it  was  thought  by  those  com- 
petent to  judge  that  within  the  next  few  years  there  would  be 
a  considerable  increase  in  the  price  of  wheat.  If  that  were 
so,  and  the  calculation  he  had  mentioned  rested  upon  a  solid 
foundation,  it  certainly  must  to  a  very  considerable  extent 
modify  the  views  which  Mr.  Johnston  and  others  took  as  to 
the  prospects  of  the  cultivation  of  land  for  the  production  of 
cereals  even  in  the  United  Kingdom.  He  would  only  add 
that  their  cordial  thanks  were  due  to  Mr.  Johnston  for  intro- 
ducing the  subject  to  their  notice,  and  for  the  manner  in 
irhich  he  had  dealt  with  it. 

Mr.  JOHNSTON  pointed  out,  in  reply,  that  what  he  spoke 
about  was  the  natural  limits  to  the  occupation  of  the  land. 
Of  course,  the  space  limit  could  not  apply  to  these  colonies, 
and  he  hoped  it  would  be  very  long  before  it  could  apply 
here.  It  was  in  England,  and  places  of  a  like  nature,  in 
which  the  space  limit,  as  a  factor,  comes  immediately  into 
operation  in  determining  the  number  of  hands  that  may  be 
employed  on  the  land.  Witl^  regard  to  the  proposals  to  give 
each  agricultural  labourer  a  bit  of  land  to  cultivate  for 
himself,  and  so  augment  his  income  obtained  otherwise  by 
working  for  large  farm  employers,  he  hoped  it  might  ameliorate 
his  condition,  but  he  feared  that  he  could  not  permanently 
retain  this  advantage,  as  the  tendency  of  competition  would 
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make  this  very  ftdyantage  a  lerer  to  depress  ordinary  wages. 

HIS  EXCELLENCY,  in  moTiog  a  vote  of  thanks  to  the 
gentlemen  who  bad  contributed  papers,  said  he  had  listened 
to  very  many  interesting  papers,  but  he  did  not  think  he  ever 
listened  to  any  paper  with  such  interest  as  the  one  delivered 
by  Mr.  Johnston.  It  was  a  subject  he  had  thought  a  good 
deal  on  himself.  He  had  never  heard  or  seen  it  treat^  in 
the  eame  way  as  Mr.  Johnston  had  done,  and  he  hoped  whea 
completed  the  paper  would  have  a  very  wide  circulation 
indeed.  In  an  article  in  a  recent  number  of  the  Nindeenik 
Century,  Mr.  Johnston  referred  to  the  point  slightly  $  but 
he  had  dealt  with  it  that  night  in  such  a  strong  way  that  he 
had  really  advanced  the  scientific  basis  of  the  subject.  Of 
course,  there  was  a  great  deal  to  be  said  on  the  other  side ; 
but  he  held  that  Mr.  Johnston  had  really  taken  a  step 
forward  in  the  consideration  of  the  subject.  As  regarded 
Mr.  Taylor's  paper,  he  was  sure  they  had  all  listened  to  it 
with  great  interest.  The  explanation  he  had  given  was  very 
clear,  and  he  had  no  doubt  his  object  would  be  fulfilled  if  the 
general  attention  of  the  mining  public  was  directed  both  to 
tiie  advantages  and  drawbacks  of  this  description  of  timbering. 
(Applause), 
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WHAT  ABE  THE  CONDITIONS  WHICH  DETERMINE 
THE  JUST  AND  EQUITABLE  EEPEESENTATION 
OF  THE  PEOPLE? 

Bt  E.  M.  Johnston,  F.L.S. 

To  Beeture  a  just  and  equitable  representatioo  of  the  peoplo 
in  Parliament  is  a  matter  which  has  at  all  times  engaged  the 
attention  of  thoughtful,  practical  legislators,  and  of  great 
thinkers.  That  the  idealist  should  be  far  in  advance  of  the 
practical  legislator  is  what  we  must  naturallj  expect ;  for  in 
their  ideal  schemes  of  "  The  Best  Form  of  Government,"  or 
"  The  Best  Form  of  Bepresentation*'  the  former  may  easily 
overlook  or  surmount  obstacles  by  assumptions  which  are  not 
open  to  the  practieal  legislator  who  attempts  to  reduce  any 
ideal  to  practice.  If  knowledge  and  j  ustice  were  sy nonymoii8» 
there  would  be  less  difficulty  as  regards  the  attainment  of  an 
ideally  perfect  representation,  for  this  might  be  secured  by 
basing  the  electorate  upon  some  common  fixed  minimum 
standard  of  education.  But  the  practical  legislator  cannot 
entertain  this  dream,  for  his  experience  has  too  well  taught 
him  that  selfishness  and  injustice  are  not  eliminated  by 
greater  intelligence,  nor  is  the  sense  of  justice  necessarily 
absent  where  the  intelligence  is  small.  An  education 
standard,  therefore,  only  helps  us  a  very  little  way  towards 
securing  a  basis  for  the  formation  of  a  just  representation  of 
the  people.  Indeed,  another  chapter  in  history  is  no  longer 
necessary  to  us  to  demonstrate  that  the  great  barrier  to 
just  representation  in  the  future  is  immediate  self-inierest,  not 
ignorance.  Self-interest  is  not  always  base,  in  the  sense  of 
being  restricted  to  the  individual,  although  it  is  always 
distinguished  as  the  centre  of  those  graduated  rings  of 
■vmpathies  and  interests  which  are  in  greatest  harmony  with 
those  of  the  individual.  These  rings  of  sympathies,  however* 
are  themselves  variable  and  complex,  and  sometimes  coi^ot 
with  each  other. 

The  interests  and  sympathies  which  most  strongly  afEect 
all  individuals  in  common  are  approximately  related  to  the 
individual  in  the  following  order,  which,  in  a  general  way» 
correspond  with  a  diminution  of  intensity,  viz.: 

Public  Interxsib. 


1. 

2L    Fault 

S. 

JL 

4  National 


iNDIVmUAIA  OF  THS  FaIIILT 

Gboup. 
Family. 


Invariable,  and  aimpls 
within  the  Family 
Gronp. 
Practioally  the  aema. 


Moral 
Sympathlei. 


Ditto,  ditto. 

Interests  variaU* 

and  oiteo  oonflict- 

iog  in  the   same 

individual. 
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From  this  analysis  we  perceive  that  an  ideally  just  repre- 
sentation of  the  people  must  be  based  upon  the  family, 
whose  intt*rests  from  a  social  point  of  yiew  are  in  common, 
and  are  usually  centred  in  one  person,  who  by  nature  and 
affection  stands  as  their  natuial  guardian  and  representative 
to  the  outer  world.  At  this  stage  the  foe  to  just  represen- 
tation at  a  later  stage  is  rendered  comparatively  harmless  by 
the  short  range  yet  locally  dominating  altruistic  attributes, 
frach  as  the  spontaneous  love,  affection,  friendship,  or  powerful 
sense  of  duty,  always  more  or  less  active,  either  in  subduing 
the  narrower  forms  of  sel&shness  within  the  family  group,  or  in 
so  modifying  its  influence  as  to  become  beneficial,  not  harm- 
ful, to  the  family  interest  as  a  whole. 

Any  scheme  of  ref  resentation,  therefore,  which  would  aim 
at  penetrating  the  solidarity  of  the  family  by  proffering 
separate  electoral  rights  to  each  of  its  existing  component 
members  would  do  more  harm  than  good,  lor  it  would  destroy 
the  true  foundation  upon  which  good  government  rests, 
Tiz.,  the  altruistic  virtues  evoked  and  fostered  within  the 
family  circle.  The  questicm  of  Female  Svffrage  is  reduced  to 
a  small  compass  when  considered  from  this  point  of  view. 

The  natural  guardian  of  each  family  is  also,  as  a  rule,  the 
breadwinner,  and  therefore  the  naturally  elected  representative 
of  the  dependent  wife,  child,  or  relative.  It  is  manifest  also 
that  artificial  representation  should  only  begin  where  natural 
representation  ends,  i.e  ,  in  the  natural  representative  of  the 
family.  It  excludes  the  dependants,  not  meroly  because  they 
are  females,  or  because  the  male  dependants  are  under  21. 
years  of  age,  but  mainly  because  all  such  are  naturally  com- 
prehended in  their  natural  representative — the  housenolder. 
There  is  no  artificial  determination  of  what  constitutes  a 
householder.  Whatever  natural  condition  exists  which  calls 
one  person  out  to  be  regarded  as  the  head  of  the  family  group 
Boffices — ^whether  it  be  the  father,  widowed  mother,  elder 
brother,  or  elder  sister — so  long  as  such  one  is  regarded  by 
the  family  group  as  the  nominal  head  or  guardian.  The 
natural  unit  of  the  electorate  of  any  population  is  the 
"Householder" — not  **  males  21  years  of  age  and  over." 
The  males  of  a  population,  21  years  of  age  and  over,  as 
such  have  no  natural  right  to  be  singled  out  from 
women  and  children  as  representative  electors  of  the  commu- 
,  nity  other  than  the  savage  one  of  being  the  stronger.  Of 
course  there  are  reasons,  if  not  rights,  why  single  men  of  21 
years  and  over  may  have  some  claim  to  electoral  privileges, 
e.g.:  1.  They  may  not  be  represented  by  any  natural  guardian 
or  householder.  2.  They  may  be  independent  breadwinners, 
and  thus  independently  contribute  to  the  taxation  necessary 
for  the  government  of  the  country.  3.  They  may  specially  he 
dravm  upon  to  defend  the  State  in  the  ease  of  war  or  disturbarice 
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io  the  peace  of  the  community.  But  the  two  first  reasons  also 
apply  to  all  single  adalt  female  breadwinners,  who  are  neither 
householders  nor  represented  by  natural  guardians.  It  is  the 
third  reason  which  alone  gives  a  special  claim  to  single  adult 
male  breadwinners  who  are  neither  householders  nor  repre- 
sented by  any  natural  guardian.  Still  the  grounds  upon 
which  their  title  to  vote  as  electors  rest  are  much  inferior  to 
kouseholders  who  are  also  natural  guardians  and  representa- 
tives of  the  greater  half  of  the  population.  The  former  are 
units,  which  represent  themselves  alone ;  the  latter  not  only 
represent  themselves,  but  also  represent  on  the  average  from 
two  to  three  dependent  persons,  the  support  of  whom  corre- 
i^ndingly  increases  the  amount  of  taxation  which  each 
householder  contributes  to  the  support  of  government.  If, 
tiierefore,  the  single  adult  breadwinner  has  a  legitimate  claim 
to  be  an  elector,  the  householder's  claim  is  at  least  three*fold 
greater. 

From  what  has  been  observed  it  is  manifest  that  each 
electoral  district  should  be  represented  in  Parliament  as 
nearlv  as  practicable  in  accordance  with  the  number  of  its 
population  rather  than  with  the  numbers  of  electors,  as  urged 
by  some.  This,  however,  is  a  purely  theoretical  considera- 
tion; for  in  a  general  way  the  electors  of  a  given  district  are 
nearly  in  the  same  proportion  to  all  electors  as  its  population 
is  to  the  total  population.  But  in  exceptional  cases,  where  it 
is  not  so,  the  population  base  for  equitable  representation 
has  a  much  greater  claim  than  the  electoral  base.  There  are 
other  considerations  why  the  'population  quota  is  preferable 
to  the  elector  quota  in  determining  the  representative  value 
of  any  electoral  district.  Many  electors  have  votes  for  more 
than  the  one  district  in  which  the  elector  and  his  family 
resides.  Such  an  one  cannot  be  placed  upon  equality  with 
the  resident  elector  whose  whole  interest,  including  his 
dependants  (nooi-electors)  are  bound  up  in  the  particidar 
district.  The  non-resident  elector  element  in  the  elector  quota, 
therefore,  destroys  its  value,  and  strengthens  the  grounds  upon 
which  representation  by  population  quota  is  sustained.  But 
some  may  still  urge  the  old  fallacious  plea,  Has  property  no  just 
daim  to  representation  ?  So  far  as  the  general  government 
of  anew  country  is  concerned,  the  interests  of  property-holders 
are  quite  as  varied  and  conflicting  as  the  population  interests 
WT  sCf  and  the  population  of  a  particular  district  has  more 
interests  in  common  with  the  property  interests  within 
its  border  than  have  the  property  interests  of  different 
districts  with  each  other;  e,g,:  The  burning  question  in  young 
colonies  is  the  development  of  its  lands  and  industries  rather 
than  incidence  of  taxation,  and  the  aid  of  the  General 
Government  in  the  construction  of  roads,  bridges,  harbours, 
railways,  telegraphs,  etc.,  is  tiie  rock  upon  which  the  interests 
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of  property,  and  people  alike,  split  up  into  riyal  interests. 
The  interests  of  the  locality  in  young  colonies  are  tlieref(»e 
upon  the  whole  the  dominating  ones  ;  and  in  these  oonflicts 
the  local  interests,  of  population  and  property  are  in  unison 
80  far  as  local  matters  are  concerned,  and  together  they  are 
in  rivalry  with  similarly  combined  interests  of  other  localities, 
MoreoTer,  it  must  be  borne  in  jniud  that  it  is  only  in  matters 
relating  to  Municipal  Government  that  property,  as  such,  has 
a  just  claim  for  special  consideration  in  matters  relating  to 
representation. 

The  whole  of  the  advantages  secured  in  urban  commtmities 
under  Municipal  Gk)vernment  may  include  Water  Supply,  For- 
mation and  Repairs  to  Streets  and  Footpaths,  Sanitation,  Pro- 
tection to  Persons  and  Keal  and  Personal  Property,  Paries 
and  Eecreation  Grounds,  Street  Lighting,  etc.  The  enjoy- 
ment of  all  such  benefits  may  be  said  to  be  equally  distributed 
to  each  member  of  the  community.  That  is,  no  matter 
whether  any  one  person  of  the  community  pays  little,  mucb» 
or  none  of  the  taxation  necessary  to  provide  for  most  of  these 
common  benefits,  each  individual  has  the  enjoyment  of  them 
equally.  It  is  therefore  reasonable  that  some  extra  share  of 
the  control  and  distribution  of  such  common  advantages 
should  be  placed  in  the  hands  of  those  who  individually  con- 
tribute the  greatest  share  of  the  taxation  necessary  to  provide 
for  them. 

Without  such  a  safeguard  it  is  conceivable  that  the 
luxurious  demands  of  a  majority  who  pay  little  or  nothing 
towards  their  provision  and  maintenance  might,  by  an 
extravagance  which  does  not  touch  their  pockets,  almost  ruin 
the  minority,  who  are  forced  to  defray  the  expenditure. 

Having  touched  upon  three  distinct  considerations  which  are 
somehow  to  be  taken  into  account  (Population,  Electors,  and 
Property)  in  the  determination  of  any  just  and  equitable 
representation  of  the  people,  it  has  been  shown  that  so  fiur  as 
the  fimctions  delegated  to  a  General  Government  are  ccm- 
cemed,  the  best  form  of  representation  should  be  based  rather 
upon  the  population  quota,  method  than  upon  either  the 
elector  or  property  quota,  or  upon  any  combination  of  these. 
It  is  advantageous,  however,  to  show  that  population  per  Be 
is  not  onlv  theoretically  the  fairer  method,  but  from  the 
nature  of  things  it  fundamentally  determines  the  number  o£ 
electors  as  well  as  the  amount  of  property.  For  whatever 
differences  may  be  shown  by  individual  districts  from  one 
another,  on  the  whole,  the  population  quota  to  the  total 
population  will  yield  for  nearly  all  districts  the  same  repre> 
sentation  as  tlie  elector  quota  does  relative  to  the  total 
number  of  electors,  or  as  the  property  quota  does  relative 
to  the  total  amount  of  property  Indeed,  broadly  speaking, 
the  number  of  the  population  is  not  only  the  fundamental 
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oauBO  or  root  of  the  dimensions  of  the  other  two  cate^ries, 
bnt  it  maj  be  safelj  taken  as  a  unit  measure  or  index  of 
ihem.  This  is  signifioallj  illustrated  bj  the  following  con- 
trasts with  respect  to  the  princix>al  diyisions  of  Tasmania, 
taking  a  common  division  (4/0)  for  determining  the  respective 
quotas : — 
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Practicallj  the  proportion  per  quota  of  electors  and  popa- 
lation  jield  the  same  result  in  the  detail  representation  for 
each  sub-division ;  and  the  proportion  per  quota  of  property 
is  remarkably  close  upon  the  whole. 

Nay,  so  far  as  urban  populations  are  concerned,  the  pro- 
portion per  quota  yielded  by  Property,  Electors,  and 
Populations  invariably  shows  the  very  closest  correspondence, 
th,us : — 


— 

Absolute. 

Proportion  per  Quota. 

— 

Property 
Cap.  Value. 

1 
Electon. 
No. 

Popu- 
lation. 

No. 

Property. 

Electors. 

Popu- 
lation. 

1 

Hobart     ... 

3,134,539 

5,237 

24,905 

5-80 

6-80 

6-79 

7 

Launceston 

2,768,501 

3,746 

17,208 

5-13 

4-86 

4-69 

5 

Both     ... 

5,903,040 

8,983 

42,113 

10-93 

11-66 

11-50 

12 

Quota   ... 

540,069 

779 

3,667 

1- 

1- 

1- 

1 

Bepbesentation  of  Localities 

Having  disposed  of  the  question  regarding  the  best  method 
to  be  adopted  for  securing  a  just  and  equitable  representa- 
tion of  the  people,  there  is  still  a  most  important  end  to  be 
secured,  viz.,  a  just  and  equitable  representation  for  distinct 
localities.  For  it  may  readily  be  conceived  that,  although 
each  individual  of  a  quota  had  an  equal  voice  in  the  selection 
of  the  Parliamentary  representative,  their  JoealUy  interests,  by 
the  bad  grouping  of  the  boundaries  or  limits  of  the  electoral 
.  district,  may  be  so  conflicting  as  to  deprive  the  electors  of 
power  to  give  effect  to  them ;  or,  what  is  the  same,  their 
representative  would  be  so  hampered  by  rival  suggestions, 
destructive  of  each  other  in  regard  to  locality  interests,  that 
he  would  be  powerless  to  take  any  action  in  Parliament  in 
respect  of  either  rival  interest. 

This  is  more  readily  appreciated  when  we  remember  that 
each  elector  is  governed  by  at  least  three  primary  interests, 
which  often  conflict  with  each  other  in  respect  to  his  own 
individual  choice,  viz.:  — 

1.  Beligious,    Moral,    and    Intellectual    Interests    and 

Sympathies. 

2.  Trade  or  Calling,  or  Class  Interests  and  Sympathies. 

3.  Locality  Interests  and  Sympathies. 

4.  Personal  Sympathies. 
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It  may  so  happien  that  during  the  conflict  of  one  election 
his  mind  may  be  dominated  by  the  first  of  these,  as  in  the 
case  of  the  present  elections  in  Ulster,  i.e.,  by  religious 
sympathies.  At  another  time  class  interests  may  dominate, 
as  when  the  question  of  the  day  turns  upon  the  relations 
between  Capital  and  Labour.  Again,  if  the  burning  question 
of  the  day  turns  upon  rival  routes  for  railways,  or  for  the 
fair  claims  of  the  district  to  a  share  in  the  expenditure  for 
the  construction  of  roads  or  important  public  works,  the 
locality  interests  of  the  individual  electors  may  for  the  time 
being  become  the  dominant  ones  in  determining  his  action  or 
choice.  The  definition  of  electoral  boundaries,  however 
determined,  and  so  long  as  they  are  fairly  represented  on  the 
basis  of  population,  do  not  involve  serious  difficulties  to  the 
individual  elector  in  exercising  his  influence  upon  the  Central 
Oovemment  with  respect  to  his  various  and  variable  interests, 
if  we  except  the  interests  of  locality. 

To  afford  the  individual  the  full  force  of  his  electoral 
privileges  in  respect  of  locality,  it  is  necessary  that  the 
interests  of  all  electors  within  any  distinct  electoral  area 
should  be  in  harmony,  i.e.,  that  no  important  portion  of  the 
district  should  act  as  a  dead  weight  owing  to  its  locality 
interests  being  on  geographical  or  other  grounds  more 
identified  with  some  neighbouring  electoral  district  than  with 
its  own. 

How  to  secure  fair  representation  on  the  basis  of  numbers 
whilst  still  preserving  intact  the  solidarity  of  locality  interests 
is  the  great  problem  which  the  practical  politician  has  to 
solve ;  and  it  is  a  problem  which  is  surrounded  with  many 
more  practical  difficulties  than  any  of  the  schemes  for  repre* 
sentation  which  are  confined  to  the  representation  of  the 
person  alone.  It  would  not  be  difficult  to  divide  the  country 
into  distinct  electoral  districts,  whose  locality  interests  are 
fairly  identical,  solely  upon  some  physical  or  geographical 
basis.  Nor  would  it  be  a  difficult  matter  to  cut  up  the  whole 
country  into  electoral  district  units  on  the  basis  of  popu- 
lation alone. 

The  practical  difficulty  only  appears  when  we  try  to  obtain 
an  electoral  district  unit  of  representation  which  will  fairly 
coincide  with  both  of  these  important  considerations. 

As  a  matter  of  fact,  the  perfect  attainment  of  such  an  ideal 
is  utterly  impossible.  To  secure  one  of  its  important  aims 
rigidly  would  in  most  cases  only  be  attained  by  the  sacrifice 
of  ideal  fairness  in  respect  of  the  other.  Fairly  perfect  units 
coinciding  in  both  ahns  would  be  purely  accidental,  tem- 
porary and  exceptional 

Let  us  examine  this  matter  a  little  more  closelv. 
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Locality  interests  should  mainly  be  determined  by  the 
followiDg  circumstances : — 


DbSI^B&ATA,  OB  PsiNCZPLSS. 

1.  The  interests  of  the  principal  industries  carried  on 

within  the  district  are  not  of  a  conflictiog  character, 
i.e,,  they  are  mainly  Agricultui*al,  Pastoral,  Mineral* 
or  Industrial,  as  the  case  maj  be. 

2.  The  main  channels  of  communication  by  Boad  or  Bail 

are  common  to  the  particular  sub-divisions  contained 
therein. 

3.  The  minor  or  Boad    Districts  included  within  the 

district  are  so  far  harmonious  that  they  meet  in 
common  in  the  trunk  system  of  the  particular 
Electoral  District 

4.  The  centre  or  centres  for  the  administration  of  justice, 

law,  protection,  and  registration  within  the  district 
are  more  convenient  to  all  its  sub-divisions  than  to 
the  corresponding  centres  of  neighbouring  Electoral 
Districts,  allowance  being  made  as  regards  the 
borderlands,  especially  of  Bural  Districts  and  Urban 
Districts,  where  it  must  ever  happen  that  the 
inhabitants  of  a  Bural  District  Boundary  Umching 
an  Urban  District  Boundary  are  nearer,  or  as  near, 
to  the  Urban  centres  than  to  those  of  their  own. 

These  are  the  principal  conditions  wbich  determine  the 
nature  of  an  ideally  perfect  electoral  district  based  upon 
locality  interests. 

The  conditions  which  are  demanded  by  representation  on 
the  basis  of  population  are,  that  every  electoral  district 
shall,  as  nearly  as  possible,  conttiin  one  quota  of  the  total 
population,  or  in  exceptionally  populous  geographically  undi- 
vided districts  two  or  more  complete  quotas  ! 

But  the  density  of  population  of  many  large  distinct 
geographical  areas  is  so  small  that  it  would  require  to  unite 
as  many  of  them  as  would  cover  an  area  of  3,280  square 
miles  (Franklin)  to  enable  us  to  satisfy  the  claims  of  fairness 
of  representation  on  the  basis  of  numbers,  that  is,  one  quota 
of  the  total  population ;  while  others  (Hobart  citj)  are  so 
dense  that  1*98  square  miles  embraces  as  many  persons  as 
would  fairly  constitute  seven  complete  quotas.  But  how  are 
we  to  recM>ncile  two  rival  claims  for  distinct  representation, 
one  of  which  we  may  call  the  geographical  unit,  is  rigidlv 
fixed  for  all  time,  and  the  other— the  ^pulation  unit— whicn 
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Taries  each  daj  in  accordaDce  with  the  actual  changes 
brought  about,  naturally  by  births  and  deaths,  and  artificially 
by  constant  movenients  of  the  population  to  or  from  old  or 
new  centres  of  population  ?  Even  if  we  could  fix  an  exact 
and  coincidentally  fair  representation  for  all  districts  at  any 
one  moment,  such  is  the  variableness  of  growth  or  decline 
ever  going  on  in  various  districts  that  it  would  certainly 
be  out  of  perfect  harmony  in  both  respects  within  the  space 
of  a  few  weeks. 

It  is  clear,  therefore,  that  the  ideal  of  a  perfectly  exact  and 
fair  representation  on  the  basis  of  distindt  natiural  geogra- 
phical units  and  single  population  or  electoral  quotas  is 
practically  unattainable,  and  therefore  any  objections  that 
may  be  put  forward  on  such  grounds  to  any  scheme  of 
representation  whatever,  will  in  itself  be  no  coticlusive 
evidence  ag^st  or  for  such  a  scheme,  whether  good  or  bad. 
It  will  only  amount  to  a  truism  expressive  of  the  fact  that 
ihe  impossible  has  not  been  achieved.  It  is,  however,  prac- 
ticable to  attain  a  fair  approximation  to  our  ideal  in  both  its 
important  aspects  if  the  two  standards  of  fair  and  equitable 
representation  be  used  as  tests  for  measuring  the  relative 
Talue  of  different  plans  which  most  nearly  satisfy  their 
claims. 

The  following  are  the  principles  by  which  a  fair  and  just 
scheme  of  Bepresentation  may  always  be  preserved,  which 
unites  the  distinct  claims  of  the  solidarity  of  distinct 
geographical  units  with  those  which  rest  on  the  claims  of 
numbers: — 

P&INOIPLES. 

1.  Preserve  all  Geographical  Districts  as  Single  Electoral 

Districts,  whose  population  does  not  exceed  or  fall 
below  the  population  or  Electoral  quota  by  25  per 
cent. 

2.  Unite  two  or  more  sparsely  populated  but  distinct 

Geographical  Districts,  so  that  combined  they 
approximate  to  a  full  Electoral  quota. 

3.  Where  two  contiguous  Geographical  Districts  already 

constitute  two  single  Electoral  Districts,  only  ^ive 

two  Eepresentatives  taken  separately,  but  if  unite,d 

would  represent  three    quotas   nearly. — Unite  the 

!  two  to  form  a  single  Three-member  District,  witjh 

J  the  consent  of  the  Representatives  of  the  original 

districts  in  cases  where  it  is  impracticable  to  iorip. 

J    .,  a  third  SjCp^ate  district,  whose   boundaries  woul[d 

.,^^^^  .   •j.j    not  ]  U;ms^te^  iu  mq^tters  ^  essential    to_  Localiijy 

Interests, 
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4.  In  fixing  the  total  number  of  Bepresentatives  leave  a 

margin  in  the  aggregate,  so  that  from  time  to  time 
a  single  memt>er  may  be  added — ^in  case  of  a  new 
centre  springing  rapial j  into  existence,  or  an  old  <»ie 
suddenly  ex|>anding— without  any  disturbance  to 
other  districts,  which  comparatively  may  t>6 
unaffected  in  their  relation  to  die  Electoral  quota — 
e.g .:  If  the  normal  number  be  determined  to  be  40,  fix 
the  standard  dius,  "not  less  than  40  and  not 
exceeding  44." 

5.  In  areas  that  are  progressiTC  do  not  add  an  additional 

member  for  excess  of  quota  until  it  JEeaohes  ait  least 
75  per  cent,  of  the  full  quota. 

6.  In  declining  areas  do  not  cancel  the  representatiye  of 

a  geographical  unit  or  Electc^ral  District  imtil  llie 
de^ciency  below  the  quota  falls  below  it  by  40  per 
cent,  of  the  said  quota. 

7.  Where   two  contiguous  Electoral  Districts  exist,  one 

decreasing  in  numbers  and  the  other  making  a 
corresponding  increase,  adjustment  may  be  pre- 
serred  in  relation  to  quota  either  by  amiugamaidni^ 
the  two  as  a  single  Two-member  District,  or  if  not 
infringing  upon  the  solidarity  of  Locality  Interests 
of  <me  of  them,  annex  one  or  mxxe  of  the  oompleto 
tfub-drrisions— sajr  Soad  Districts-*-to  the  smaller 
population,  wi^ee  it  would  produce  the  4eamd 
distribution  of  population. 

8.  As  Local  Taxatl<m  is  levied  on  the  basis  of  Assess- 

ment BoUs  relating  to  Boad  Trusts  and  Municipal 
Districts,  and  as  Population  Statistics  are  obtained 
in  relaticm  to  Begistration  Districts,  it  is  absolutely 
necessary  for  determining  the  Population,  Amount 
of  Property,  and  Trade  and  Industry  of  any 
Dirision,  whether  Electoral,  Municipal,  Registra- 
tion, or  Eoad  Trust,  that  there  should  be  a 
systematised  plan  of  harmony  between  the  smaller 
ftnd  the  larger  divisions. 

In  urban  districts  the  mumcij)al  area  should  be  a  multiple 
exactly  of  the  electoral  unit.  In  rural  districts  the 
municipal  area  should  be  an  exact  multiple  of  complete  road 
district  divisions  plus  its  non-road  district  area  regarded 
as  one  of  the  units :  and  tiie  municipal  and  electoral  ^strict 
should  be  so  related  that  tiie  larger  of  l&e  two  should  be  an 
•exact  nraltiple  of  the  other.  The  registration  district 
should  be  identical  with  one  t>r  move  multiples  of  some 
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relating  to  Population,  Trade  and  Industry  and  Property 
obtained  by  any  of  the  modes  now  in  operation  could  be 
readily  related  to    any    of  the   soTeral  iorms  of    district 

Koupings.  The  grand  principle  of  harmony  of  districts 
ingthat  the  larger  diyision  boundary  should  coineicle  exactly 
with  the  corresponding  outermost  limits  of  the  lesser  but 
complete  divisions  contained  within  it.  Negatively  it  may  be 
atated  as  follows : — 

(a.)  Any  Bead  District  should  not  form  parts  of  two 
or  more  Municipal  Districts. 

(b.)  Any  Municipal  District  should  not  form  parts  of 
two  or  more  Electoral  Districts. 

(c.)  Any  Electoral  District  (itTrban  Centres  perhaps 
excepted)  should  not  form  parts  of  two  or  more 
Municipal  Districts. 

To  secure  with  greatest  economy  the  valuation  of  property 
or  the  state  of  any  industry,  the  Bolls  or  Shedules  should 
not  be  based  solely  upon  the  alphabetical  order  of  either 
streets  or  names  of  persons  (occupiers),  but  rather  the 
alphabetical  order  should  be  subordinate  to  one  of  the 
smaller  systematic  sub-division  of  municipal  districts,  thus: — 
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FLAN  of  MUNICIPAL  or  POLICE  ASSESSMENT  BOLL.^ 


Al.FHABKTICAL  ROAD  ElECTOBAL 

Obdeb.         Distbict.      Distbict. 


E 


Municipal 
DisffBicr. 

Sttmmaby. 
Electoral  District  x. 
Soad  District  A . . . 
»       »         iJ..« 

91  »1  C... 


Total  Electoral  Dis- 
trict  X    


Electoral  District  y. 

Eoad  District  D  ... 
„       M        E  ... 

s>         s>  E ... 


/ 


Total  Electoral  Dis- 
trict y       • 


y 


Grand  Total 
Municipal  District 


If  a  scheme  of  representation  satisfies  all  these  conditions^ 
it  is  the  best  scheme  which  is  practically  attainable,  and  is 
not  defective  from  this  point  of  view,  even  when  it  may  show 
in  many  instances  a  considerable  departure  from  the  ideal 
standard  of  perfection. 
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EEBIAEKS  ON  SEB  EOBEET  BALL'S  PAPER  (BEAD 
AT  THE  HOBAET  MEETING  OP  THE  ATTSTEAL- 
ASIAN  SCIENCE  ASSOCIATION),  ENTITLED: 
"  THE  ASTRONOMICAL  EXPLANATION  OF  A 
GLACIAL  PERIOD.'* 

Br  A.  B.  Bioas. 

Of  the  manj  interestmg  papers  that  were  read  in  the 
Astronomical  Section  of  the  recent  Science  Coogre'ss,  by  far 
the  most  interesting  to  me,  and  probably  to  the  majority  of 
those  who  listened  to  it,  was  that  with  which  we  were 
favoured  by  Sir  Robert  Ball,  and  which  was  read  by  His 
Excellency,  Sir  Robert  Hamilton. 

In  the  paper  referred  to.  Sir  John  Herschel  is  accused  by 
the  author  of  having  made,  in  his  "  Outlines  of  Astronomy," 
**  a  curiously  erroneous  statement :"  that  **  Herschel  wrote 
down  hastily  a  statement  which  was  quite  wrong,"  and  that 
CroU  and  others  had  been  misled  by  Herschel's  mistake. 

It  was  startling  to  me  to  find  two  men  of  such  eminence 
in  Astronomical  Science  at  variance  with  reference  to  a  com- 
paratively simple  astronomical  fact.  Sir  Robert  Ball 
announces,  as  the  object  of  his  paper,  ''  to  indicate  clearly 
the  character  of  the  error  .  .  .  and  to  substitute  for  it 
the  correct  mathematical  theory."  So  that  he  is  very 
emphatic  upon  the  subject  of  the  supposed  mistaka 

I  did  not  feel  myself  in  a  position  to  criticise  the  paper  at 
its  reading,  even  had  I  the  temerity  to  attempt  it.  I  needed 
to  study  it  at  leisure  before  venturing  on  so  bold  a  step.  The 
receipt  of  a  copy  from  the  General  Secretary  of  the  associa- 
tion has  put  me  in  a  position  to  look  into  the  matter  moi^ 
closely. 

The  purport  of  Sir  Robert  Bali's  paper  is  to  show  that  the 
successive  periods  of  glaciation,  alternating  with  periods  of 
genial  or  tropical  temperature,  which  geologists  infer  from 
tiie  indications  of  the  rocks  and  strata^  are  a  necessary 
corollary  from  astronomical  data.  It  will  be  well  then,  as  a 
preliminary,  to  state  as  concisely  and  clearly  as  I  possibly 
can  what  are  the  conditions  of  the  problem,  which  I  take 
to  be  the  following,  every  one  of  which  is  essential  to  the 
conclusion  arrived  at : — 

L  That  the  earth's  orbit  is  not  a  circle,  but  an  ellipse,  the 
«un's  position  in  relation  thereto  being,  not  in  the  centre,  bat 
in  one  of  the  foci  of  the  curve ;  consequently  there  are  two 
opposite  points  at  which  respectively  the  eaith  is  nearest  to, 
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and  farthest  from  the  sun  (Perihelion  and  Aphelion),  these 
points  being  reached  at  the  beginning  of  January  and  the 
begmning  of  July. 

2.  That  a  bisection  of  the  orbit  by  a  line  through  the  sun's 
centre  in  any  direction  but  that  of  coincidence  with  the 
Inajor  axis  of  the  ellipse  will  cut  the  oi'bit  into  two  unequal 
divisioas,  of  which  that  which  comprises  the  periheUon  will 
receive  the  greater  intensity  of  heat,  in  accordance  with  the 
law  of  inverse  squares  of  distance. 

3.  Nevertheless,  as  the  earth's  angtdar  velocity  is  in  the 
same  ratio  of  inverse  squares  of  distance,  the  total  amount  of 
heat  received  in  the  one  division  of  tihe  orbit  (and  of  the 
tear),  mil  exactly  eqnid  that  received*  in  the  other  dirimen^ 
Fiurther,  1^  year's  supply  will  be  equal  in  the  two  hemi- 
spheres. 

4.  That  owin^to  the  disturbing  attraction  of  the  planets 
(Venus  and  Jupiter  principally),  a  slow  variation  is  produced 
in  the  length  of  the  minor  axis  of  the  earth's  orbit,  the 
major  axis  remaining  constant.  This  amounts  to  saying 
that  the  eccentricity  varies.  This  variation  oscillates  within 
certain  limits,  and  occupies  an  enormously  long  period. 

5.  As  a  further  effect  from  planetary  perturbation,  the 
direction  of  the  major  axis  tmaergoes  a  slow  progressive 
change^  making  a  complete  revolution  in  about  110,000 
years. 

d.  That  the  moon's  attractive  force  upon  the  earth's  eqiuu^ 
torial  protuberance  causes  a  gyration  of  the  polar  lois  in  a 
circle  of  47  degrees  in  diameter,  and  the  consequent  i>evolu«> 
tion  of  the  line  of  the  equinoxes  in  the  compu:atively  short 
period  of  25,000  years. 

7.  The  movement  described  above  (6),  known  as  the  ^pre^ 
cession  o£  the  equinoxes/'  and  the  revolution  of  the  major 
tfxis  of  the  orbit  (5)  being  in  opposite  directions,  it  follows 
that  they  will  recur  to  the  same  relative  positions  in  the 
shorter  period  of  21,000  years. 

8.  The  elementary  fact  ot  the  inclination  of  the  polar  s^ds 
to  the  plane  of  the  orbit  at  an  angle  of  66^  degrees  must;  be 
fakent  into  account.  Upon  this,  woA  this  only,  depends  the 
Mlati^e  distribution  of  the  total  yearly  supply  of  heai 
between  the  summer  and  winter  seasons  c^  the  year  in  eithet 
hemispheret  This  is  shown  by  mathematical  formulb  to  be 
itt  the  rfttio  of  63  to  a?  nearly,  which  ratia  remain  contfkM 
under  all  circumstances. 

There  is  still  one  other  condition,  as  laid  down  by  Sir 
Bobert;  Bail,  equally  eraential,  but  whieh  I  wilt  postpone  for 
the  present,  and  will*  proceed  to  disccM»  the  bearing  whidl 
the  foregoing  postulates  ham  upon  the  problem^ 


Digitized  by 


Google 


BY  A.  B.  BIGQ8.  2$ 

It  must  be  evident  that,  at  enormouslj  long  intervals  (as 
we  jadge  of  time),  the  combined  effects  of  the  conditions 
above  enumerated  must  be  at  a  maximum  as  regards  the 
relative  intensity  (as  distinguished  from  total  amount)  of 
summer  and  winter  heat.  This  will  be  when  the  eccentricity 
of  the  orbit  is  at  its  maximum,  and  the  relative  movements 
indicated  in  ITos.  6  and  7  have  brought  the  line  of  the 
^qumoxes  at  right  angles  with  the  maj6raxis,  thus  cutting  the 
orbit  into  its  shortest  possible  perihelion,  and  longest 
aphelion  divisions.  That  hemisphere,  then,  which  has  thef 
Mrifaelion  summer  will  have  its  summer  portion  of  heat 
(see  No.  3)  concentrated  into  a  short  and  intensely  hot 
summer ;  whilst  its  winter  portion  will  be  spread  over  a 
liong,  cold  winter.  At  the  same  time  the  reverse  of  this  will 
prevail  in  the  other  hemisphere.  These  conditions  will 
alternate  between  the  two  hemispheres  in  the  mid  interval  of 
10,500  years. 

I  must  now  add,  as  No.  9,  a  further  condition  as  laid  down 
by  Sir  Bobert  Ball,  which  is,  that  *'  the  sunbeams  in  the 
brief  and  fiercely  hot  summer  of  the  glacial  period  fai/  to 
melt  OB  much  ice  as  had  been  acetmulated  during  the  preceding 
winter.**  If  this  statement  is  correct,  it  must  be  admitted,  I 
think,  that  the  theory  is  established  beyond  question.  If,  on 
tike  other  hand,  it  be  not  correct,  and  that  the  intensity  of 
summer  heat  compensates  the  prolonged  coldness  of  the  winter 
(and  this  is  the  only  point  that  is  not  quite  clear  to  my  mind), 
Ae  theory  breaks  down  utterly,  even  though  all  the  other 
eonditions  remain  intact. 

The  point  on  which  Sir  John  Herschel  is  challenged  by 
Sir  Bobert  Ball  k  contained  in  the  concluding  sentence  of 
sondltion  8.  Sir  Bobert  Ball  puts  the  case  as  against 
Berschel  thus  (I  cannot  well  shorten  the  quotation)  : — 

^'  Suppose  that  the  total  heat  received  from  the  sun  on  one 
Iwinispli^re  of  the  earth  during  the  course  of  a  twelvemonth 
\^  represented  by  100,  we  proceed  to  consider  how  these 
^rts  are  shared  between  the  seasons.  I  mean  by  *  summer' 
in  the  ITorthem  Hemisphere  the  interval  from  the  vernal 
•quittox  to  the  autumnal,  and  by  *  winter '  the  interval  from 
l^e  aatomiial  equinox  to  the  vernal.  With  this  understanding 
63  parts  of  heat  are  received  on  each  hemisphere  during  its 
0Mnmer,  and  the  remaining  37  parts  during  the  wmter. 
0  .  .  Hersehers  erroneous'  statement  was  to  the  effect  that 
^kmt  was  eqtfcdif  distributed^  so  that  50  parts  were  received 
m  smmmer  and  50  parts  in  mmter**  {ML  italics  are  mine 
vtofess  o&erwise  indicated.) 

Vow,  the  question  is : — Is  this  just  what  Sir  John  Herschel 
maSt  or  meant  to  say  ?  The  passage^  on  which  Sir  Bobert 
ISslOt  founds  his  charge  can  be  only  that  on  page  389  of  the 
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5th  edition  of  Herschers  *^  Outlines  of  Astronomy/'  which 
runs  thus : — 

'  **  Supposing  the  eccentricity  of  the  earth's  orbit  were  rery 
much  greater  than  it  actually  is,  the  position  of  its  peri- 
helion remaining  the  same,  it  is  evident  that  the  character 
of  the  seasons  in  the  two  hemispheres  would  be  strongly 
contrasted.  In  the  Northern  we  should  have  a  short  bat 
very  mild  winter,  with  a  long  but  very  cool  summer, — thatis, 
an  approach  to  perpetual  spring ;  while  the  Southern  Hemi- 
sphere would  be  inconvenienced  and  might  be  rendered  unin- 
habitable by  the  fierce  extremes  caused  by  concentrating  half 
the  annual  supply  of  heat  into  a  summer  of  very  short 
duration,  and  spreading  the  other  half  over  a  long  and  dreary 
winter,  sharpened  into  an  intolerable  intensity  of  frost  when 
at  its  climax  by  the  much  greater  remoteness  of  the  sun.'* 
(Mark,  **  the  annual  supply,"  not  its,  etc.) 

It  must  be  admitted  that,  on  a  cursory  reading,  and  taking 
it  apart  from  its  context,  the  above  passage  would  appear  to 
bear  only  the  construction  which  Sir  Robert  Ball  puts  upon  it. 
But  is  it  fair,  so  to  take  it,  or  to  take  any  man's  utterances  ? 
^Herschel  has  just  been  taldng  great  pains  to  make  clear  the 
fact  that  (dividing  the  year  and  the  orbit  each  into  its — at 
present — two  unequal  portions  by  the  equinoctial  diameter  of 
the  orbit),  though  the  earth  is  nearer  the  sun  during  the 
(northern)  winter  portion  of  the  year  than  during  the 
summer  portion,  and  is  consequently  receiving  a  greater 
intensity  of  heat  (according  to  the  law  of  inverse  squares  of 
the  distance),  the  earth's  angular  velocity  being  in  the  same 
ratio,  the  shortness  of  the  season  exactly  compensates  the 
intensity  of  radiation.     He  sums  up  the  case  thus  : — 

"  The  momentary  supply  of  heat  received  by  the  earth  in 
every  point  of  its  orbit  varies  exactly  as  the  momentary 
increase  of  its  longitude,  from  which  it  obviously  follows 
that  equal  amounts  of  heat  are  received  from  the  sun  in 
whatever  part  of  the  ellipse  those  angles  are  situated.  Sup- 
posing the  orbit,  then,  to  be  divided  into  two  segments  by  any 
straight  line  drawn  through  the  sun,  since  equal  angles  in 
longitude  (180  deg )  are  described  on  either  side  of  this  line, 
the  amount  of  heat  received  will  be  equal.  In  passing,  then, ' 
from  either  equinox  to  the  other,  the  iohole  earth  receives 
equal  amount  of  heat,"  etc. 

Now  take  this  quotation  in  connection  with  that  to  which  Sir 
Bobert  Ball  takes  exception,  as  quoted  above,  and  I  think 
Herschel's  meaning  will  be  apparent,  although  in  this  case  it 
must  be  admitted  Uiat  he  has  failed  to  express  himself  with  his 
accustomed  preciseness.  His  statement  is  that  "  the  hemi* 
sphere  would  be  inconvenienced  •  .  by  concentrating  half 
the "  (not  its)  ''  annual  supply  of  heat  into  a  summer  of 
short  auration/'  etc.,  which  is  of  course  apportioned  between 
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the  summer  of  one  hemisphere  and  winter  of  the  other  alter* 
natelj,  and  he  can  only  be  referring  to  that  portion  of  this 
"  supply  "  which  pertains  to  the  summer  or  winter  of  either 
hemisphere.  That  he  could  have  meant  nothing  else  is  still 
more  evident  from  a  further  quotation  (page  230),  in  which 
he  admits  the  unequal  distribution  of  beat  between  summer 
and  winter : — "  Whenever,  then,  the  sun  remains  more  than 
12  hours  above  the  horizon  of  any  place,  and  less  beneath, 
the  general  temperature  of  that  place  will  be  above  the 
average ;  when  the  reverse,  below ;"  that  is,  the  summer  and 
winter  portions  of  the  year  respectively. 

The  extent  of  the  inequality  of  the  distribution  of  the 
annual  supply  of  heat  between  the  summer  and  winter  por* 
tions  of  the  year  in  either  hemisphere  depen<ls  (as  I  have 
said)  wholly  and  solely  upon  the  inclination  of  the  earth^s 
axis,  and  no  one  could  oe  more  cognisant  of  this  fact  than 
Sir  John  Herschel.  Assuminor  extreme  conditions,  the  incli- 
nation of  the  axis,  instead  of  being  some  66^  deg.,  might 
have  been  zero,  that  is,  coincident  with  the  plane  of  the 
•ecliptic,  in  which  case  the  distribution  of  summer  and  winter 
heat  (the  yearly  total),  in  either  hemisphere  (employing  Sir 
Bobert  Bail's  formula),  would  be  as  818  to  182.  On  the 
other  hand,  the  inclination  might  have  been  90  deg.,  that  is 
vertical,  when  there  would  have  been  no  inequality,  and  the 
distinction  of  summer  and  winter  would  vanish.  The  incli- 
nation being  actually  between  these  two  extremes  (that  is, 
€6^  deg.),  the  relative  summer  and  winter  heat  supplies  must 
lie  between  the  aforesaid  ratios,  and  is  no  doubt  correctly 
stated  by  Sir  Eobert  Ball  as  63  to  37. 

Of  the  geological  aspect  of  the  question  I  do  not  deem 
myself  competent  to  speak ;  but,  admitting  the  deductions  of 
geologists  as  to  the  alternations  of  extreme  heat  and  cold  in 
the  geological  history  of  the  earth,  uxd  the  correctness  of  Sir 
IBobert  Ball's  dictum  with  regard  to  the  inefficiency  of  the 
-extreme  summer  hear  to  dissipate  the  glacial  effects  of  the 
preceding  winter's  cold  (No.  9),  the  theory  discussed  by  Sir 
Eobert  Ball  is,  I  think,  the  only  one  yet  propounded  that  will 
bear  investigation. 
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ON   THE   PEOPOSED   LEAKE    SCHOOL    OF' 
PRACTICAL   ASTRONOMY. 

By  H.  C.  RirssE&i.,  P.R.S.,  C.M.&.,  Govbenmewt? 

AST&ONOMIB.  OF  NbW   SoITTH   WaLXS, 

Corresponding  Mem1i>er,  Royal  Society'  of  Tasmania. 

Paring  my  visit  to  Hobart  in  January  last  I  was  struck 
mth  the  brigktness  and  translucency  of  the  atmosphere,  and 
it  was  evident  to  me  that  the  weather  of  the  fortnight  I  wa» 
in  Hobart  would  have  enabled  me  to  do  as  much  as  I  had 
done  in  Sydney  during  the  preceding  two  months.  And,  in 
conversation  with  some  friends,  I  expressed  regret  that  suck 
fine  skies  for  the  Astronomer  should  not  be  taken  advantage 
ol,  and  an  Astronomical  Photographic  Observatory  estab- 
lished. I  was  told  that  Tasmania,^  like  other  parts  of  the 
world,  was  passing  through  a  period  of  commercial  depres* 
sion,  and  the  Oovemment  did  not  seem  to  be  disposed  to  add 
to  expenditure  by  starting  an  Observatory,  but  that  the  late 
Mr.  Leake  had  left  a  sum  of  £10,000  for  the  foundation  of  a 
School  of  Astronomy,  and  it  was  hoped  that  an  Observatory 
would  be  established  very  soon. 

And  it  seems  to  me  most  fitting  that  the  colony  in  which 
this  noble  bequest  was  made  should  be  the  first  to  take  it  up 
and  benefit  by  its  provisions ;  a(nd  the  establishment  of  a  Ta»- 
manian  University  will,  with  the  co-operation  of  the  Senate, 
enable  the  trustees  to  carry  out  in  a  most  satisfactory  manner 
the  wishes  of  the  testator,  who  indeed  seems  to  have  contem- 

Elated  such  a  natural  combination    as  that  now  proposed 
etween  his  trustees  and  the  Senate  of  the  TTniversity  for  the 
establishment  of  a  School  of  Astronomy. 

Such  an  addition  as  this  to  the  functions  of  the  University 
would  be  an  immense  advantage.  In  the  first  place,  it  will 
add  to  the  curriculum  another  subject  which  students  may 
take  up,  either  as  technical  education  or  as  a  most  valuable 
mental  training  in  a  general  course  of  study.  Next,  it  will 
induce  some  students  to  come  to  the  University  in  order  to 
attend  the  lectures  on  Astronomy,  and  if  provision  is  made  for 
non-matriculated  students  to  attend  the  teaching  in  practical 
Astronomy  on  payment  of  fees,  there  can  be  no  doubt  that 
many  will  enrol  their  names. 

The  desire  to  contribute  in  some  way  towards  the  consum- 
mation of  the  proposed  Observatory  scheme,  which  seems  to  me 
so  desirable,  and  so  easy  of  attainment  with  the  means  at 
command,  has  induced  me  to  make  the  following  suggestions ; 
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Aut  before  going'  oA  to  tlieae,  I  may  point  out  that  Hobart, 
itl^  addiCion  to  ita  clear  atmosphere,  possesses  in  its  high 
aoothem  latitudld  a  great  advantage  over  anj  other  available 
-f^lBuie  for  the  new  Olwervatory  in  the  Southern  Hemisphere. 
14  is  true  that  a  sligh%  higher  latitude  is  available  in  New 
Zei^and,  but  the  climate  is  less  favourable,  and  the  means  to 
build  an  ObservatoiT  are  apparently  not  forthcoming,  and  if 
one  were  erected  in  New  Zealand  it  would  no  doubt  be  at 
Wellington.  So  that,  practically,  Hobart  not  only  possesses 
tiie  meanS)  but  also  the  best  available  site  in  tho'  Soixt^em* 
Bemisphem  for  the  Leake  Observa^ry. 

The  extreme  south  part  of  the  Milky  Way  is  for  the 
Astronomer  an  almost  unexplored  mine  of  wealth,  and  he  will 
Be  in  the  best  position  to  acquire  the  gems  which  it  contains 
who  has  the  greatest  southern  latitude  for  his  instruments, 
Becau^  these  parts  of  the  heavens  will  come  nearest  to  his 
senith,  and  therefore  suffer  least  by  the  Astronomer's 
gitetest  enemy,  the  impurity  of  the  atmosphere.  Admitting; 
&en,  file  advantage  or  position,  about  which  there  can  be  no 
doubt,  it  may  be  pointed  out  that  the  time  is  opportune,  and 
to  establish  the  Observatory  now  would  be  gratifying  to 
i^^nomers  generally,  because  the  complete  scheme  for 
carrying  out  the  work  arranged  by  the  Astronomical  Con- 
forence  in  Paris,  in  188S^,  according  to  which  18  Observa- 
tories agreed  to  divide  the  work  of  making  a  photographic 
chart  of  the  whole  heavens,  has  been  to  some  extent  marred 
by  the  political  troubles  in  South  America,  owing  to  which 
three  Observatories  there  have  been  unable  to  take  up  their 
part  of  the  work;  And  ike  question  is  pressing  upon  the 
general  committee  in  PaaiB,-^How  shall  that  portion  of  the 
photographic  work  which  South  America  undertook  be  pro- 
vided for  P  Under  these  circumstances  the  establishment  of 
an  Observatory  to. take  up  even  apart  of  the  work,  would,  by 
that  fact  alone,  be  brought  into  immediate  prominence  and 
eaam  the  good'  wishes  of  all  Astronomers. 

But,  in  addition  to  the  honour  which  would  come  in  this 
^roy  to  Tasmania,  if  the  work  is  undertaken  by  the  XJniver- 
Bity  in  co-operation  with  the  Leake  trustees,  as  I  imderstand 
i»  proposed,  the  "BTniversity  of  Tasmania  will  be  the  only  one 
in  Australasia  having  a  complete  School  of  Astronomy ;  that 
is,  one  in  which  the  theory  and  practice  of  the  science  are 
taught^  and  it  is  natural  to  expect  that  students  who  want  to 
take  up  the  study,  either  a^  a  mental  culture,  or  with  the 
oBjeict  of  making  use  of  it  practically  in  surveyin^g  or  in  a 
private  Observatory,  will  naturally  go  to  the  most  complete 
sebool.  Anid^  if  the  teaching'  in  such  a  school  is  thrown  open 
toth&ptrt>Kir,'8o>tha(t  gh  payment  of  fees  non^matvicnlated 
tftodbnfti  cajn*  aittond^  f  am  sui^  that  a  number  of  person  will 
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be  found  ready  to  take  advantage  of  it,  and  thus  get  initiated 
into  the  study  of  the  grand  science  which  entices  so  many  to 
the  private  study  of  it.  But  the  teaching  must  include  the 
use  of  instruments  as  well  as  lectures  upon  the  theory  and 
practice.  Indeed,  an  Observatory  is  just  as  essential  to  tha 
teaching  of  Astronomy  as  the  dissecting  room  is  to  surgery, 
the  laboratory  to  physics,  or  the  workshop  to  engineeriog. 

In  the  present  day  Astronomy  covers  such  a  wide  range  of 
subjects,  and  requires  the  use  of  so  many  expensive  instm* 
ments,  that  no  Observatory,  even  the  great  National  Obser* 
vatories  of  Europe,  attempts  to  take  up  all  of  them,  and  it  is 
usual  for  Observatories  to  take  up  some  special  stibfecf,  and 
in  this  way  the  whole  study  is  carried  on  by  a  number  o£ 
independent  Observatories.  I  think,  therefore,  the  idea  of 
having  an  Observatory  covering  all  branches  of  Astronomy  in 
Tasmania  may  be  dismissed,  and  our  attention  confined  to  the 
requirements  of  one  which  will  fulfil  the  testator's  intention, 
and  at  the  same  time  take  up  one  special  branch  of  the  sub- 
ject, and  place  Tasmania  at  once  amongst  those  countries  in 
which  the  Observatories  are  taking  an  effective  part  in  pro- 
moting the  progress  of  Astronomy ;  and,  without  doubt,  the 
best  way  is  to  make  its  special  feature  astronomical  photographv. 
Such  an  Observatory,  as  I  have  already  pointed  out,  is  badly 
wanted  in  the  Southern  Hemisphere,  and  Hobart  has  special 
advantages  of  climate  and  position  for  the  work. 

We  may  then,  I  think,  begin  with  these  conditions,  viz., 
that  the  Tasmanian  Observatory  should  provide : — 

(1.)  All  that  is  necessary  for  practical  teaching  in  the 
School  of  Astronomy  established  within  the  Univer-^ 
sity  under  the  Leake  bequest. 

(2.)  That  its  special  work  shall  be  Astronomical  Photo- 
graphy. 

(3.)  That  its  name  shall  be  the  "  Leake  Observatory." 

(4.)  That  its  control  and  management  shall  vest  in  the 
Council  of  the  University. 

(a.)  I  have  assumed  that  the  Leake  trustees  are  prepared 
to  hand  over  to  the  University  the  Leake  bequest  of  j610,000 
for  the  establishment  of  a  school  for  the  practical  teaching 
of  Astronomy,  provided  that  the  Senate  make  such  provision 
for  it  as  will  carry  out  the  testator's  wish  as  laid  down  in  his 
Vill. 

(5.)  I  have  also  assumed  that  the  Government  or  the  Senate 
of  the  University  would  provide  a  siie,  a  piece  of  ground 
about  60  feet  square,  for  the  Observatory  to  stand  upon. 

(c.)  Further,  that  the  Government  would  keep  publiQ  time 
as  tiiey  do  at  present,  and  give  time  to  the  Leake  Obsenra- 
tory,  and  permit  the  Leake  Lecturer  in  Astronomy  to  use  their 
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transit  instrument  from  time  to  time  for  teacliing  students  in 
Astronomy. 

If  the  arrangement  assumed  in  (c)  could  not  be  made,  there 
would  still  be  sufficient  funds  out  of  the  ^3,000  for  instru- 
ments  for  the  purchase  of  a  transit  instrument.  (See 
appendix  A.) 

The  necessary  equipment  for  an  Observatory  consists  of  a 
transit  instrument,  an  equatorial  with  attached  star  camera, 
a  good  dock,  photographic  outfit,  furniture,  etc. 

If  it  were  proposed  to  devote  the  Observatory  to  th^ 
making  of  star  catalogues,  the  greater  part  of  the  money 
would  have  to  be  spent  upon  the  transit  instrument ;  but 
since  this  is  not  proposed,  a  transit  instrument  of  moderate 
cost  will  serve  every  purpose,  and  the  greater  part  of  the 
expenditure  may  properly  be  made  upon  a  really  fine 
equatorial  with  stsur  camera  attached, — such  an  instrument, 
in  fS^,  as  is  used  by  all  the  15  observatories  taking  part  in  the 
great  work  of  photographing  the  heavens.  This  is,  in  the 
first  place,  an  equatorial  telescope  of  10  inches  aperture,  and 
mounted  on  a  stand  of  the  most  perfect  kind  that  modern 
instrument  makers  can  make,  and  so  constructed  that  it 
carries  with  the  telescope  a  star  camera,  with  an  object  glass 
of  IS  inches  diameter.  Such  an  instrument  would  be  fit  for 
any  extra  meridian  work  in  addition  to  its  use  with  the  star 
camera.  In  fact,  this  instrument  would  be  an  exact  counter- 
part of  the  instruments  used  in  Greenwich,  Paris,  and  other 
first-class  Observatories  for  similar  work,  and  would  place 
the  "  Leake  **  Observatory  in  a  position  to  do  firgt  class  work, 
with  the  advantage  of  position  over  all  other  southern 
Observatories. 

The  only  building  required  would  be  a  round  one,  26  feet 
in  diameter,  with  revolving  roof,  and  having  cellar  space 
sufficient  for  photographic  work. 

One  first  class  regulator  clock,  together  with  some  photo* 
graphic  and  electrical  apparatus  and  furniture,  would  complete 
the  outfit,  the  cost  of  which  I  have  estimated  in  appendix  A. 

I  have  been  careful  to  add  to  the  actual  cost  of  the  smaller 
items  from  25  to  40  per  cent,  in  each  case,  well  knowing  that 
contingencies  arise  which  increase  the  cost. 

The  great  item,  the  equatorial,  I  have  set  down  at  the  price 
paid  by  Greenwich,  the  Cape,  and  Melbourne.  In  providing 
for  the  staff  of  the  Observatory,  I  have  ventured  to  suggest 
the  appointment  of  a  Demonstrator  in  Physics,  in  addition  to 
the  Lecturer,  or  rather  to  help  the  Lecturer  in  Mathematics, 
Physics,  and  Astronomy,  because  experience  here  shows  that 
the  professor  or  teacher  in  these  subjects  must  have  some 
help  of  the  sort.  LE  the  expenditure  is  deemed  too  great, 
it  could  be  reduced  to,  say,  <£100 ;  for  which  salaty  I  have  ti6 
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doubt  au  educated  youth,  or  perhaps  one  ,af  the  studentsy 
would  undertake  the  duty.  The  sum  proposed,  ^50,  .would 
find  an  able  Pemoustrator,  whose  services  in  teachiug  science 
would  materially  add  to  the  success  of  the  .school.  If,  how- 
ever, it  be  decided  not  to  liaye  him  at  all,  it  would  be  bettcar 
to  increase  the  salary  of  the  Photographer  to  •8200,,aixd  ge(t 
a  man  with  wider  experience,  who  should  .then  be  called 
Obiervaiory  AmstanL  It  will  be  observed  that  such  a  change^ 
i.e.,  omitting  the  Demonstrator  and  increasing  the  salary  ior 
the  Observatory  Assistant,  will  not  alter  the  charges  /or 
9alaries. 

The  sum  of  X50  a  year  set  down  for  photographic  plateiL 
cbemicalB,/atc,,  would,  I  have  no  doubt,  cover  the  inoidentM 
expenses. 

It  would  be  a  legitimate  although  perhaps  small  iuorefise 
to  the  Observatory  funds  \o  haind  over  to  it  for  «unr«nt 
expenditure  tthe  fees  paid  by  non^matriculated  students  isf 
Astronomy. 

It  would  >be  an  easy  matter  io  suggest  various  tOtfaer 
^stmments  for  the  Obsenvatory. 

To  £ecipitdijlts. 

It  is  proposed  that  the  Leake  ;bequest  doi  iBlO^QOO  be 
•handed  over  to  the  llTniifersil^. 

l^hatihe  University  establish  a  School  of  Astronomy  ant 
an  Observatory,  to  ''be  called  the  'Leake  Observatory. 

That  the  Lecturer  in  Mathematics  and  Physies  should  also 
.teach  Astronomy,  and  have,  tunder  the  governing  body  gf 
the  XTniversity,  general  control  and  direction  of  the  Observa^ 
tory,  for  whidi  he  should  be  paid  from  the  Leake  fund  iBlOO 
fjEur  .annum  in  .addition  to  his  salary  from  the  XJniversi^. 

That  an  Observatory  Assistant  be  ^pointed  with. sstory  st 
<4£00  j>er  annum  from  the  Leake  fimd. 

'Uat,  if  possible, 'the  XMvecsity  AoUld  obtain  'pennissiaa 
dErom  ithe  Government  to  use  4iheir  transit  instrument  ior 
ileaobiiig  purposes.  If  noi^  that  a  ^transit  instrument  be 
puvchftstd  at  a  ^}ost  of  £110. 

That  a  site  for  the  Observatory  ;be  rprovidediby  ^tiie'tSkxvem* 
.mwt  or  the  University. 

That  one  round  Observatory  with  >re90lRittg  roof  ibe  %x^lk^ 

IDfaat  a  large  equatorial,  with  star  camera  attached,  be 
purchased  at  a  cost  not  exceeding  £1,800,  together  with 
ineqessary  apparatus.     (See  page  4  and  appendix  A) 

That  the  Observatory  woi!k  should  be  PhotogranUc 
Astronomy,  in  oonnection  with  the  jpbotogiafthic  star  dbmt 
sipw3)mogA)ade. 
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Ofllce. 

UniTerrity. 

BeqoMt 

XoteL 

Bemarks. 

A 
Xiecturer        in 
Mathematics, 
Physics,    and 
Astronomy. 

B 

Demonstrator  in 
Physics    and 
Astronomy. 

C 

Photogft^her.., 

D 
Photographic 
Plates     aod 
Chemicals  ^.. 

^esoo 

JlOO 

£600 

To  give  fifty  lectures  on 
Astronomy  each  year^ 
and  have  general  over- 
sight and  direction  of 
the  Observatory. 

♦j»00 

£50 

£250 

To  demonstratte  in  PhmcB 
and  Astronomy  and  have 
(;enecal  charge  .d  the 
instruments. 

»— 

£150 
£50 

£150 

To  do  ail  photographic 
work  and  any  other  i^t 
may  be  necessary. 

OosT  OF  InsTBUiizNTB,  Era  £  a  d. 

X  'Equatorud  telescope  and  star  <»Mnera  eombined  1,800  0  O 

F    Frdght  and  oharces          ...  100  0  O 

0  Observatory  builoing         ...  ^..  SOO  O  O 

jeL  'Clock  •»•        «••       ,«..       «..        •••       ••••  s%.  50  0  0 

1  '  Batteriecf,  fumituie,  etc ^       .«.  ^^  50  0  vO 

J    To  cover  unforeseen  ei^enaes      ^..       .^  ^«.  200  rO  0 


Total  cost    •••       V       «M 
K    Reserveiund  

£  to  K   Leedc^  bequest  for  inatraments 


£2,400    0    O 
•  ^    «00    0    0 

.£3,000    0    0 


Annual  -expendituffe  under  A  B'C  <&  D,  amoinKtiiig  to  jBSM, 
the  ioteveflt  on  JNfiOO  from  Leake  Sstate  ;  in  vefope&oe  ^  S 
seepage  80. 
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TRADE  UNIONISM  AS  A  FACTOR  IN  SOCIAL 
EVOLUTION. 

By  Alfbed  J.  Tatlob,  P.L.S.,  F JELO.S.,  K 

In  any  endeavour  to  trace  the  evolution  of  social  life,  wo 
may  safely  assume  as  a  starting  point  that  the  family  is  the 
natural  foundation  of  all  social  relations. 

Blood  relationship  would  naturally,  in  its  infancy,  form  the 
strongest  tie  between  members  of  the  human  race.  Then 
would  come  the  ties  of  kinship :  and  these  in  turn  would 
broaden  out  into  the  realisation  of  duties  as  between  man  and 
man — the  observance  of  which  would  be  necessary  to  give 
stability  to  a  brotherhood  based  on  the  foundations  of  a 
aeneral  social  relationship.  As  the  conditions  of  society 
became  more  complex,  various  and  conflicting  interests  would 
necessarily  arise ;  and  in  time  would  become  developed  those 
well-defined  separations  of  interests  that  characterise  the 
social  relations  of  the  Nineteenth-Century  Civilisation. 

It  is  with  one  of  these  well-defined  lines  of  development  in 
social  life  that  I  have  now  to  deal :  and  as  all  social  and 
political  changes  are  of  slow  growth,  it  must  be  remembered 
that  I  cannot  possibly  do  more  than  touch  upon  some  of  the 
salient  points  in  a  subject  so  vast  and  interesting  as  that 
which  we  are  about  to  discuss :— rTrade  Unionism  as  a  Factor 
in  Social  Evolution* 

In  the  first  place  I  would  remind  my  hearers,  that 
as  one  of  the  necessary  factors  in  the  development  of 
a  higher  civilisation* a  time  was  reached  in  the  history  of  the 
Iiiunan  race  when  it  became  necessary  for  those  having 
special  regard  for  particular  \  interc^sts  to  combine  for  the 
promotion  ^Eind  protection  of  those  interests. 

Combination  became  necessary,  for  example,  to  counteract 
influences  that  were  likely  to  become  dominant  to  the  injury 
of  the  common  good.:  and  thus  we  find  that  in  the  middle 
agea  combinations  known  as  "  Craft  Guilds  *'  were  formed  in 
which  masters  and  workmen  united  to  protect  the  interests  of 
certain  trades. 

These  Craft  Guilds,  after  long  and  obstinate  struggles, 
succeeded  in  winning  certain  privileges  and  political  powers 
that  paved  the  way  for  the  succeeding  victories  that  have 
been  won  by  the  modem  combinations  known  as  Trade 
Unions. 

The  Craft  Guilds,  however,  differed  from  the  Trade  Union 
in  so  far  that,  while  under  the  former,  masters  and  men 
combined  for  the  common  object  of  protecting  their  parti- 
cular trades ;  the  Union  is  designed  to  regulate  the  interests 
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of  Trade  "  exclusively  from  the  workman's  point  of  view. 
Instead  of  the  Guild  in  which  masters  and  men  were  as  one, 
we  have  on  the  one  hand  the  association  of  the  emplojerSy 
and  on  the  other  the  unions  of  the  workmen."  (Stdjecta  of 
the  Day,  page  106,  August,  1890.) 

At  the  time  of  the  ancient  Guild  comparative  equality 
prevailed.  The  master  trained,  personally,  his  own 
apprentices,  who  were  in  most  cases  inmates  of  his  dwelling. 
'The  relationship  between  master  and  man  was  almost  that  of 
the  family,  "and  their  trade  was  a  mystery  not  to  be 
communicated  to  outsiders."  But  as  the  conditions  of  society 
changed,  the  masters,  being  the  strongest,  used  their  power 
''  rather  to  advance  their  own  individual  interests  than  to 
serve  the  good  of  the  whole  trade,"  and  this  was  the 
disintegrating  factor  that  ultimately  led  to  the  breaking  up 
of  the  Craft  Guilds,  and  left  labour  without  organisation 
of  any  kind  whatever. 

Taking  advantage  of  their  helpless  condition,  the  dominant 
class,  for  the  time  being,  influenced  the  Legislature  to  pasa 
laws  for  the  special  government  of  the  workers,  to  which  we 
can  only  now  look  back  with  wonder  and  amazement. 

Under  the  laws  referred  to,  labour  was  enforced  as  a  duty» 
and  refusal  to  work  was  punished  as  a  crime.  '^  The  ratea 
of  wages  for  which  men  should  work  were  fixed  by  act  of 
Parliament ;  and  it  was  equally  an  offence  for  the  workman 
to  demand,  or  the  employer  to  pay,  more  than  the  law 
specified.  Combination  of  every  kind  was  strictly  prohibited, 
and  any  found  uniting  for  the  purpose  of  dealing  with  the 
conditions  of  labour  were  subjected  to  extremely  severe 
penalties."  (Ibid.,  page  107.) 

Under  Act  2  and  3,  Edward  YI.,  c.  15  (which  is  regarded 
as  the  starting  point  of  Legislation  against  combinations),  it 
was  enacted  "  that  if  any  artificers,  labourers,  etc.,  should 
conspire,  covenant,  or  promise  that  they  should  not  make 
nor  do  their  work  but  at  a  certain  rate,  or  should  not  work 
but  at  certain  hours,  they  should  forfeit,  for  the  first  offence, 
^10,  or  suffer  twenty  days  imprisonment ;  for  the  second 
offence  ^620,  or  the  pillory ;  for  the  third  offence  -640  or  the 
pillory,  and  the  loss  of  one  ear,"  etc. 

This  law,  we  are  told  by  the  writer  I  have  already  quoted, 
**  was  in  spirit  but  a  type  of  all  the  Legislation  affecting 
labour  which  prevailed  right  down  to  the  end  of  the  first 
quarter  of  the  present  century."  "  Indeed, "  he  observes,  "  it 
is  not  too  much  to  say,  as  Professor  Bogers  has  done  in  his 
book  on  wages,  that  from  the  times  of  the  Wars  of  the  Roses 
up  to  the  repeal  of  the  combination  laws,  all  legislation  was 
'  a  conspiracy  concocted  and  carried  out  by  parties  interested 
in  its  success,  entered  into  to  cheat  the  English  workman  of  his 
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wages,  to  tie  bim  to  the  soil,  to  deprive  bim  of  freedom,  and 
to  degrade  bim  to  irreparable  poverty.*  " 

We  all  know  tbe  natural  fruits  of  such  legislation. 
Befused  the  privilege  of  stating  their  grievances  openly 
and  tbe  right  to  combine  to  enforce,  even  in  a  legitimate 
manner,  a  recognition  of  their  wrongs,  men  will  work  in 
secret  and  endeavour  to  accomplish  by  stealth,  and  in  an 
illegal  manner,  the  ends  that  should  be  attained  consti- 
tutionally, if  the  truest  interests  of  society  are  to  be 
conserved. 

It  was  so  in  the  instance  under  consideration.  When  tho 
workers  found  that  they  could  do  nothing  lawfully  to  better 
their  condition  and  relieve  them  from  their  enforced  slavery, 
they  formed  secret  combiDations ;  for,  as  Howell  has  rightly 
af&rmed,  "  Tyranny  and  oppression  will  always  produce  men 
who  will  not  be  deterred,  by  any  consideration  of  danger, 
from  combining  to  resist  what  they  deem  an  injustice." 

Aiter  the  passing  of  the  prohibitory  Jaws  I  have  referred 
to  only  the  most  zealous  workers  combined  openly,  "  but," 
says  Howell,  "  under  the  cloak  of  friendly  societies  many 
associations  were  formed  .  .  .  Secrecy  was  the  child  of 
suppression ;  the  Legislature  forged  at  once  the  chains  of 
the  workmen  and  the  weapons  for  their  deliverance." 

When  the  law  prohibited  combination  on  the  part  of  the 
workers,  the  journeymen  tried  to  fix  a  list  of  prices.  This  the 
employers  opposed  on  the  ground  that  they  alone  had  the 
right  to  fix  the  price  of  labour.  The  idea  of  arbitration  iu 
such  matters  was  also  opposed. 

That  the  efforts  of  the  workmen  to  combine  were  to  some 
extent  successful  is  sufficiently  shown  in  the  fact  that  at  the 
commencement  of  the  present  century  strikes  were  found  to 
be  common  in  almost  every  trade.  Class  interest  and 
influence  was  consequently  once  more  brought  to  bear,  and 
in  the  year  1800  a  statute  was  passed  directed  against  all 
associations  of  workmen  established  for  any  of  the  purposes 
for  which  such  societies  where  then  in  existence ;  for,  as  I  have 
just  mentioned,  under  the  pretext  of  being  friendl}  societies, 
associations  had  been  formed  having  for  their  object  the 
fiirthering  of  the  interests  of  the  workers  as  against  the 
influence  and  power  of  the  masters. 

By  the  statute  referred  to  (40  Gko.ni.,  c.  106)  all  agreements 
between  journeymen  and  workmen  for  obtaining  an  advance 
of  wages  for  themselves  or  others,  or  for  reducing  the  hours  pt 
work,  or  preventing  the  employment  of  hands,  or  in  any  wajr 
affecting  any  person  carrying  on  anj  manufacture,  was 
declared  to  be  illegal.  Power  was  given  to  one  Justice  o( 
the  Peace  to  convict  summarily  and  impose  imprisonment  for 
two  months  upon  any  workmen  making  such  agreements,  or 
interfering  in  the  other  ways  mentioned. 
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Under  this  law  those  who  were  bold  enough  to  defj  its 
provisions  were  made  to  suffer  heavily ;  for  the  laws  were 
put  in  force  without  mercy,  and  oftentimes  in  defiance  of 
justice.  As  an  instance,  it  may  be  mentioned  in  1805  three 
Hnen-weayers  were  sent  to  Wakefield  gaol  for  three  months — 
one  for  the  offence  of  carrying  a  letter  to  York  requesting 
assistance  from  other  workmen.  The  men  were  invariably 
punished  very  severely,  but  they  inyariably  failed  whenever 
they  attempted  in  turn  to  prosecute  the  masters  for  combin- 
ation, athough  some  of  their  cases  were  fully  proved.  I 
might  cover  pages  in  quoting  instances  in  support  of  these 
statments,  but  that  would  only  unnecessarily  trenpass  upon 
the  time  I  have  at  my  disposal.  Those  who  are  curious  in 
the  matter  I  must  refer  to  Howell's  excellent  account  of  the 
Conflicts  of  Capital  and  Labour,  pp.  105-7. 

"  The  history  of  these  persecutions  and  contentions,"  says 
that  writer,  "  and  the  consequent  privations  endured  by  the 
workmen,  for  the  purpose  of  securing  their  independence,  is 
a  real  record  of  heroism.  In  spite  of  oppression  the  most 
crushing ;  of  legal  enactments  the  most  stringent ;  of  punish* 
ments  the  most  cruel  for  any  infraction  of  these  acts,  the  men 
continued  to  combine  ;  they  contested  every  inch  of  the  ground, 
until,  after  a  struggle  of  centuries,  they  were  on  the  threshold 
of  victory  ;  partial,  it  is  true,  but  still  most  important,  viewed 
by  the  light  of  later  facts A  few  men  in  Parlia- 
ment, with  Joseph  Hume  at  their  head,  had  observed  their 
struggles  for  industrial  freedom,  and  in  the  year  1824  they 
xnoved  for  and  obtained  the  appointment  of  a  Select  Committee 
of  the  House  of  Commons  to  consider  the  laws  relating  to 
workmen  and  artisans."  The  conditions  under  which  the 
workers  were  struggling  at  this  time  may  be  judged  from  the 
statement  of  the  same  historian  that  "there  are  men  still 
living  who  can  recollect  the  time  when  they  had  to  bury  the 
books  and  records  of  their  Society  on  the  Town  Moor  of 
Bolton,  in  Lancashire,  when  oaths  had  to  be  resorted  to,  and 
were  administered  to  for  the  purpose  of  securing  mutual  pro- 
tection ;  when  to  ask  for  a  rise  of  wages,  or  even  to  receive  an 
advance,  if  offered,  was  a  violation  of  the  law,"  and  when  the 
exportation  of  machinery  and  the  emigration  of  artisans  was 
aHke  forbidden. 

In  due  time  Mr.  Hume's  committee  brought  up  its  report 
Briefly  summarised,  it  admitted  that  combinations  of  workmen 
liad  taken  place  in  England,  Ireland,  and  Scotland,  and  that 
at  the  time  of  taking  evidence  such  combinations  were  in 
existence,  attended  with  strikes— the  object  being  to  keep  up 
wages,  regulate  the  hours  of  working,  and  to  impose  restric- 
tions upon  the  masters  respecting  apprentices  or  others  whom 
tiiey  might  think  proper  to  employ  ;  that  serious  breaches  of 
ike  peace  had  resulted,  attended  with  loss  both  to  masters 
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and  workmen,  and  tbat  the  laws  relating  to  combinations  had 
not  only  not  been  efficient  to  prevent  combinations,  either  of 
masters  or  of  workmen,  but  on  the  contrary,  in  the  opinion  of 
many,  had  a  tendency  to  produce  mutual  irritation  and  distrust. 

The  Commitiee  expressed  the  opinion  of  its  members  that 
masters  and  workmen  should  be  freed  from  the  existing 
restrictions  regarding  rates  of  wages  and  hours  of  working, 
and  be  left  at  perfect  liberty  to  make  such  arrangements  as 
they  might  naturally  think  proper ;  also,  that  the  Statute 
Laws  interfering  in  these  particulars  should  be  repealed,  as 
well  as  the  common  law  under  which  a  peaceable  meeting  of 
masters  or  workmen  could  be  prosecuted  as  a  conspiracy. 

While  suggesting  these  concessions,  the  committee  recom- 
mended "  That  it  is  absolutely  necessary,  when  repealing  the 
Combination  Laws,  to  enact  such  a  law  as  may  efficiently  and 
by  summary  process  punish  either  masters  or  workmen  who 
by  threat,  intimidation,  or  acts  of  violence,  should  interfere 
with  the  perfect  freedom  which  ought  to  be  allowed  to  each 
party  of  employing  his  labour  or  capital  in  the  manner  he 
may  deem  most  advantageous/'     (Howell.) 

The  result  of  the  Select  Committee's  Report  was  the  Act 
of  1824(6Geo.  IV.,c.  96). 

This  Act  relieved  workmen  from  all  liability  to  punishment 
for  engaging  in  peaceful  combinations  or  strikes. 

Struces  on  a  large  scale  immediately  occurred  in  various 
parts  of  the  country,  and  the  Legislature  was  seized  with 
a  panic,  which  the  manufacturers  did  their  best  to  promote. 
Towards  the  end  of  the  session  the  panic  subsided,  and  **  all 
parties,*'  we  are  told,  were  contented  with  a  reproduction  of 
the  Act  last  quoted  '*  with  some  alteration  in  its  shape,  and 
in  the  language  of  some  of  its  provisions."  Statute  6  Qeo, 
rV.,  c.  129,  therefore  took  the  place  of  Statute  6  Qeo.  IV.,  c.  95. 

The  employers  realising  that  their  former  power  to  crush 
the  workers  and  force  them  to  accept  the  terms  they  might 
dictate  was  gone,  were  far  from  being  satisfied ;  and  in  1830 
they  succeeded  in  obtaining  another  enquiry  bearing  upon 
combinations  and  strikes.  The  report  was  fruitless,  and 
was  never  officially  published,  but  from  the  portions  of  it 
published  in  1862  by  Mr.  Senior — and  afterwards  in  his 
" Historical  and  Philosophical  Essays"  (1866)— it  has  bewi 
shown  that  it  was  adverse  to  the  workmen. 

Under  Statute  6  Qeo.  IV.,  c.  129,  while  exempting  from 
punishment  persons  meeting  together  to  determine  wages 
and  hours  of  labour  (which  the  persons  actually  present  at 
the  meeting  might  require  or  agree  to  give),  the  law  defined 
all  combinations  or  agreements  affecting  the  wages  or  hours 
of  work  of  persons  not  presefU  at  the  meetings  as  conspiracies. 
Under  the  definition  of  conspiracies  were  also  included 
attempts  to  control  a  master  in  the  management    of  his 
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basioess,  and  agreements  not  to  work  in  company  of  any 
given  person,  or  to  persuade  others  to  leave  tneir  employ- 
ment, or  not  to  engage  themselves.  For  such  offences  the 
law-breakers  were  Gable  to  fine  and  imprisonment. 

At  this  period  the  growing  activity  of  the  Unions,  and 
the  frequent  recurrence  of  strikes,  intensified  the  anxiety 
and  enmity  of  the  employers. 

In  1884  an  incident  occurred  that  brought  into  prominence 
the  disabilities  under  which  the  workers  were  still  labouring. 

"  Six  Dorchester  labourers,"  says  Howell  (p.  116),  "  were 
convicted  and  sentenced  to  seven  years'  transportation, 
ostensibly  for  administering  unlawful  oaths,  but  really  for 
the  '  crime  of  combination.'  This  conviction  was  so  mani- 
festly unjust,  and  the  sentence  so  outrageously  cruel,"  he 
continues,  "that  some  of  the  ablest,  certainly  the  most 
independent,  men  of  that  day  condemned  both,  in  no 
measured  terms ;  and  they  resolutely  demanded  the  re- 
mission of  the  sentence  on  these  six  poor  men,  and  their 
immediate  liberation.  An  immense  demonstration  took 
place  in  the  Copenhagen  Fields,  on  Monday,  March  2l8t, 
1884,  attended,  it  is  said,  by  about  400,000  persons ;  and  a 
procession  between  six  and  seven  miles  in  length,  consisting 
of  nearly  50,000  workmen,  proceeded  to  the  official  residence 
of  Lord  Melbourne  for  the  purpose  of  presenting  a  petition 
with  over  266,000  signatures,  on  behalf  of  those  six  convicted 
peasants.  After  a  good  deal  of  opposition  on  the  part  of  the 
Whig  Ministry  of  that  day,  backed  as  it  was  by  the  major 
portion  of  the  manufacturing  classes,  and,  after  much  delay, 
the  men  were  '  pardoned,'  and  ordered  to  be  liberated.  But 
the  whole  proceeding  in  regard  thereto,"  the  writer  goes  on 
to  say,  **  were  shamefully  cruel  and  even  cowardly.  The 
men  had  been  hastened  out  of  the  country  "  (to  New  South 
Wales),  **  and,  even  when  they  were  pardoned,  some  of  them 
did  not  hear  of  their  pardon  until  years  afterwards,  and 
these  might  never  have  heard  of  it  until  the  expiration  of 
their  sentence,  had  it  not  been  for  the  merest  accident  of  one 
of  them  falling  across  an  English  newspaper  in  the  colony." 

This  case,  as  might  be  expected,  gave  an  impetus  to  the 
cause  of  Unionism.  Stimulated  by  the  successful  meetings 
they  had  been  able  to  organise,  the  workers  were  led  to  make 
an  effort  to  establish  a  national  federation  of  the  whole  of 
the  trades.  A  weekly  newspaper  was  started  to  assist  the 
scheme,  which  for  a  time  gave  promise  of  success.  When, 
however,  the  men  who  had  been  convicted  were  pardoned,  the 
agitation  cooled  down.  But  the  workers  had  got  to  realise 
their  power.  "  Permanent  work,"  says  Howell,  **  had  already 
begun  to  take  the  place  of  mere  spasmodic  effort ;  the  several 
trades  were  busily  employed  in  perfecting  the  machinery  of 
their  organisation,  and  thenceforth  it  is  not  difficult  to  trace 
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their  systematic  operations,  and  discover   the  permeatiiig 
iDfluence  of  their  associative  strength  and  power.'' 

The  history  of  Unionism  from  this  stage  for  some  jean 
afterwards  is  a  record  of  strikes,  prosecutions,  and  protests^  not 
against  the  law,  but  against  the  way  in  which  it  was  being 
administered. 

The  prosecutions  and  convictioDS  resulted  in  the  Unions 
increasing  in  number ;  and,  on  March  25,  184*5,  a  Society 
was  established,  under  the  title  of  the  National  Association  of 
United  Trades,  which  became  the  the  centre  of  a  great  move- 
ment, and  gave  birth  to  a  newspaper  called  the  Labour  League, 
It  proposed  to  raise  a  sum  of  iB50,000  to  provide  a  fund  for 
the  support  of  workers  thrown  out  of  work  by  labour  disputes. 
It  bore  fruit  in  the  consolidation  of  trade  associations,  and 
the  better  unoerstanding  of  the  aims  and  objects  of  the 
Unions. 

In  1856  a  Select  Committee  was  appointed  to  enquire  into 
matters  connected  with  masters  and  operatives ;  and  in  1860 
another  committee  was  appointed  for  a  similar  object.,  These 
inquiries  served  the  purpose  of  throwing  light  upon  the 
questions  at  issue  betweeen  the  employers  and  the  workmen. 

As  I  have  already  mentioned  the  feeling  of  the  workmen 
had  not  been  so  much  against  the  law  as  against  its  ad- 
ministration, but  the  Builders'  Strike  and  lock-out  in  London 
in  the  year  1859 — the  excitement  attending  which  created  uni- 
versal interestfor  many  months — brought  aboutacrisis  that  led 
toan  organised  effort  and  demand  forthe  amendment  of  the  law 
itself.  The  Press  took  the  side  of  the  employers,  and  denouncing 
the  Unions  as  Secret  Societies,  *'  whose  power  was  sustained 
only  by  terrorism,"  demanded  that  they  should  be  stamped 
out  as  an  incurable  and  detestable  evil.  The  Unionists  rephed 
by  challenging  investigation.  In  the  year  1866  it  was  showii 
as  the  result  of  enquiry  by  a  Select  Committee,  that  the  average 
number  of  convictions,  under  the  existing  laws  in  England 
and  Scotland  alone  exceeded  11,000  cases  annually.  The 
enquiry  led  to  the  passing  of  the  Master  and  Servants' 
Act,  1867. 

In  the  latter  year  outrages  said  to  have  been  committed  in 
Sheffield,  Nottingham,  and  Manchester,  led  to  the  appoint- 
ment of  a  Eoyal  Commission,  with  power  to  enquire  into  the 
organisation,  rules,  operations,  and  conduct  of  trade 
societies. 

''  The  investigation,"  Howell  tells  us,  **  was  searching  and 
complete.  The  result  was  embodied  in  16  volumes  af 
reports ;  the  ordeal  was  a  severe  one,  but,"  he  adds,  "  the 
Unions  as  a  whole  came  out  of  it  wUhoui  a  stain,*' 

Trade  Unionism,  and  the  cause  it  represented,  had  won  a 
great  and  glorious  victory.  This  was  demonstrated  in  the 
results  of  the  enquiry.    Instead  of  Legislation  to  suppress 
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**  the  incurable  and  detestable  evil,"  a  Temporary  Act,  pro- 
tecting the  fonds  of  the  Unions,  was  passed  in  the  year  lb69y 
and  two  years  afterwards  was  passed  a  Trade  Union  Act, 
which  sanctioned  their  objects  and  legalised  their  action. 

What  a  shout  of  victory  must  have  gone  up  when  the 
Workers  realised  that  the  law  might  be  appealed  to  in  the 
fdture  for  their  protection,  and  might  no  longer  be  used  as 
an  instrument  of  persecution  and  revenge  in  the  hands  of 
their  masters ! 

•  And  it  was  in  their  onward  march  from  this  point  that  we 
have  had  a  splendid  illustration  of  the  truth  of  Mr. 
Oladstone's  utterance  when  he  declared  that  we  may  always 
trust  the  People. 

**  After  the  passing  of  the  Criminal  Law  Amendment  Act, 
1871,"  writes  Howell  (p.  126) — and  let  the  record  ever  remain 
to  the  honour  and  glory  of  the  Trade  Unions — "  the  agitation 
for  the  total  repeal  of  all  the  penal  laws  affecting  labour 
became  more  and  more  intensified  and  persistent;"  but 
^'  the  action  for  securing  this  end  was  constitutional  and 
methodical;  the  public  mind  was  educated  by  meetings* 
lectures,  publications,  annual  congresses,  deputations  to 
ministers,  and  interviews  with  members  of  Parliament,  and 
bv  debates,  bills,  and  petitions,  until  at  last  a  Conservative 
Cfovemment  in  1876,  after  a  slight  show  of  resistance,  with 
the  excuse  and  help  afforded  by  the  report  of  another  Eoyal 
Commission,  granted  the  workmen's  demand." 

So  much  for  the  history  of  Trade  Unions  in  Great  Britain 
up  to  the  time  when  the  National  Conscience  found  expression 
in  the  voice  and  action  of  the  Legislature,  and  set  the 
workmen  free. 

During  the  past  27  years  the  British  workmen  have  shown 
themselves  worthy  of  the  confidence  reposed  in  them ;  and 
by  their  conduct  they  have  justified  before  the  whole  world 
the  action  of  the  Nation's  Legislature  in  granting  them  the 
freedom  they  now  enjoy. 

My  notes  on  the  history  of  Trade  Unions  would 
hardly  be  complete  without  some  reference  to  the  labour 
struggles  in  the  United  States,  and  on  the  Continent.  I 
have  dealt  most  fully  with  the  evolution  of  Unionism  in  Great 
Britain,  because  there  we  find  the  best  illustration  we  can 
obtain  of  Unionism  as  a  factor  in  Social  Evolution,  for  there 
we  have  a  land 

^*  Where  freedom  broadens  slowly  down 
From  precedent  to  precedent; 
Where  faction  seldom  gathers  head. 
But  by  degrees  to  fulness  wrought 
The  strength  of  some  diffusive  thought 
^th  time  and  space  to  work  and  spread." 

The  era  of  the  Civil  War — we  are  told  by  Dr.  Ely,  in  his 
History  of  the  Labour  Movement  in  America — brought  into 
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prominence,  with  other  matters  of  importance,  a  Tast 
number  of  labour  problems,  due  to  fluctuations  of  the^ 
currency,  to  rapid  changes  from  prosperity  to  adversity,  and 
also  to  the  sudden  and  marvellous  accumulation  of  wealth  in 
the  hands  of  successful  business  men  and  lucky  adventurers. 
**  Never  before,"  he  writes,  "  were  there  such  sharp  contrasts 

in  the  country  between  riches  and  poverty Two 

other  especially  weighty  circumstances  must  not  fail  to  be 
mentioned.  First,  the  concentration  of  the  labouring  classes 
in  large  establishments  in  great  industrial  centres  had 
continued  without  interruption ;  second,  during  the  war, 
native  labour  had  in  many  quarters  been  replaced  by  foreign, 
labour,  and  race  antagonism  added  intensity  to  the  natunil 
struggle  between  employer  and  employed." 

To  these  causes  we  may  trace  the  organisation  of  labour 
in  America. 

**  Most  trades,"  writes  Mr.  Washington  Oladden,  in  his 
article  on  "  Social  Problems  in  the  United  States  "  (Subjects 
of  the  Day  y  Aug,,  1890),  ''are  now  organised;  there  are  also 
trades  assemblies  in  which  some  degree  of  co-operation 
between  the  trades  is  secured,  and  one  National  Society,  the 
Knights  of  Labour,  has  been  formed,  whose  ambition  it  is  to 
gather  into  its  ranks  all  classes  of  labourers,  organised  and 
unorganised.  But,"  he  continues,  "  if  any  compact  union  of 
the  labouring  classes  is  to  be  secured,  it  is  likely  to  take  the 
form  of  a  federation  of  Trades'  Unions,  rather  than  that  of 
one  comprehensive  labour  organisation  into  whose  local 
unions  labourers  of  all  classes  shall  be  promiscuously 
gathered." 

I  need  not  follow  the  growth  of  the  labour  movements  in 
America  much  further.  SuflSce  it  to  say,  that  for  the  six 
years  ending  1866,  strikes  and  lock-outs  occurred,  and  battles 
were  fougbt  in  the  interests  of  labour  involving  a  cost  to  the 
employees  amounting  in  round  numbers  to  twelve  millions 
sterling. 

"  One  result  of  the  labour  war  of  1886,"  says  the  writer 
last  quoted,  "was  the  introduction  into  a  considerable 
number  of  establishments  of  the  principle  of  participation  in 
profits.  .  .  .  Since  that  date  the  movement  has  been 
steadily  gaining  ground ;  the  success  of  some  of  the  experi- 
ments has  been  notable,  and  there  is  a  fair  prospect  that  the 
system  of  participation  will  gain  a  firm  footing  in  our 
industrial  Society.  That  it  is  logically  the  next  stage  in  the 
evolution  of  labour  seems  obvious." 

On  the  Continent,  the  workers  have  to  win  their  right  to 
combine  for  the  protection  of  their  mutual  interest.  They 
are  as  yet  only  experiencing  the  throes  of  the  political  birth- 
pang  that  will  ultimately  give  them  the  liberty  they  are 
aiming  at. 
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I  tarn  now  to  the  8e^x)nd  portion  of  my  paper  in  which  I 
wish  to  deal  briefly  with  the  tendency  of  Trade  dnions. 

When  it  is  remembered  that  **  associatiye  effort " — taking 
shape  in  Trade  Unionism — has  been  the  *'  natural  evolution  of 
ffenerations  of  increasing  political  freedom/'  and  that  each 
form  of  industrial  association  is  that  most  suitable  to  the 
conditions  under  which  it  originates  and  lives,  I  think  it 
will  also  be  admitted  that  the  present  potentialities  of 
Unionism  need  give  us  no  alarm  for  the  future. 

I  hold  with  Mr.  William  Clark—one  of  the  contributors 
to  the  interesting  "  Fabian  Essays,"  (p.  62),  **  that  there  ha$ 
been,  and  is  proceeding,  an  Economic  Evolution,  practically 
independent  of  our  individual  desires  or  prejudices;"  and 
holding  this  as  an  article  of  my  political  faith,  I  do  not 
oontemplate  the  future  of  Unionism  with  fear  or  misgiving. 

Unionism,  like  the  individual,  has  to  spell  out  its  way  in 
syllables  of  painful  experience,  but  the  fact  that  it  has 
sometimes  seemed  to  blunder  and  fail  has  no  more  been  an 
indication  of  weakness  or  want  of  vitul  strength  than  is  the 
falling  back  of  a  ripple  on  the  sandy  shores  an  indication 
that  the  waters  are  receding  from  their  work  of  drawing  down 
the  "  dust  of  Continents  to  be." 

"  No  doubt  vast  eddies  in  the  flood. 
Of  onward  time  shall  yet  be  made," 
but  are  the  eddies  any  indication  that  the  waters  are  not 
passing  onward  ?    Nay  !  do  not  the  eddies  create  the  very 
force  necessary  to  carry  them  forward  ? 

Let  us  not,  then,  judge  Unionism  by  the  apparent  mistakes 
that  have  been  made,  but  rather  by  the  sun-lit  milestones 
that  have  marked  its  progress. 

On  pages  427-9  of  his  history,  Howell  gives  a  list  of  nearly 
60  important  Acts  which  were  more  or  less  the  outcome  of 
the  combined  action  of  the  Trade  Unions  during  the  years 
1869  to  1889 ;  and  even  this  list,  it  is  admitted,  gives  but  a 
bare  record  of  the  direct  results  of  the  action  of  the  Unions 
and  Congresses,  and,  more  recently,  of  labour  representa- 
tion in  the  National  Parliament,  where  the  voice  of  Unionism 
is  now  listened  to  with  respect,  and  its  influence  made  mani- 
fest. As  Howell  has  pointed  out,  however,  "  it  is  not  so 
much  in  specific  performances  that  the  record  of  Trade 
Unions  is  seen  to  greatest  advantage.  It  is  rather,"  he  says, 
**  in  those  unrecorded  fields  of  labour  which  constitute  the 
everyday  life-work  of  the  Unions  that  they  display  their 
power,  wield  their  influence,  and  achieve  their  more  per- 
manent successes.  The  improved  condition  of  the  working 
classes  to  day  is  largely  due  to  their  efforts.  The  improve- 
ment has  been  slow — terribly  slow ;  and  it  is  not  so  apparent 
to  the  younger  generation  as  to  those  whose  age  and 
experience  takes  them  back  to  the  <* forties"  and  "fifties" 


Digitized  by 


Google 


42       TRADE  UNIONISM  AS  A  FACTOB  IN  SOCIAL  EVOLUTION. 

of  the  present  centurj.  The  progress,  nevertheless,  has  been 
real  and  substantial  in  material  advantages — wages  and 
hours  of  labour;  iu  social  position,  by  the  recognition  of 
industrial  rights ;  in  political  status,  by  enfranchisement 
and  election  to  the  highest  posts  open  to  popular  election ;  in 
constitutional  rights  and  judicial  obligation  by  the  repeal 
of  repressive  and  disabling  laws,  and  by  the  enactment  of 
more  just  and  equitable  enabling  laws  .  .  .  and  even  in 
the  administration  of  justice  the  position  of  workmen  has 
improved  enormously."  This  writer  strongly  emphasises  a 
fact  that  he  declares  has  hitherto  been  lost  sight  of  bj 
economical  writers,  and  that  is,  *'  the  higher  duration  of  life 
attained  by  the  members  of  the  Unions  in  recent,  compared 
with  former,  years."  He  gives  striking  statistics  in  support 
of  this  assertion,  and  points  to  the  important  consid<>ration 
that  this  longer  duration  of  life  speaks  volumes  as  to  the 
present  improved  conditions  of  life  and  labour — that  the 
homes  and  circumstances  of  the  people  must  be  better,  for 
the  wives  share  in  tbe  longer  duration  of  life,  and  that  the 
improved  conditions  of  the  heads  of  the  family  cannot  fail  to 
exercise  a  beneficial  influence  upon  its  younger  branches. 

Above  all,  it  has  been  the  tendency  of  Unionism  to  bring 
more  prominently  under  notice  the  absolute  necessity  that 
exists  for  a  wiser  allocation  of  labour,  if  misery  is  to  be 
banished  from  the  ranks  of  the  working  classes.  This  is  the 
problem  towards  which  associative  effort  must  turn  its  almost 
undivided  attention  in  the  immediate  future.  Almost  without 
consciousness  of  the  fact  the  Trade  Unions  have  been  working 
out  the  answer  to  the  riddle,  working  it  out,  it  may  be,  through 
much  travail  and  suffering,  but  with  a  growing  demonstration 
of  the  fact  that  **  the  end  will  crown  the  work." 

What  are  the  avowed  objects  of  Trade  Unions  ?  I  do  not 
ask  upon  what  grounds  we  may  justify  their  existence,  for 
their  existence  is  explained  in  the  fact  of  their  adaptibility 
to  the  economic  conditions  under  which  we  live.  Trade 
Unionism  takes  it  place  as  a  natural  and  necessary  factor  in 
the  evolution  of  social  life,  for  as  Jevons  nicely  puts  it  in  his 
little  work  on  *'  The  State  in  relation  to  Labour"  (p.  88), "  Com- 
mon trade  interest  is  one  of  the  strongest  bonds  of  society,  and» 
judged  by  the  light  of  history,  is  likely  always  to  be  a  con- 
siderable factor  in  social  affairs." 

*'In  their  essence,*'  writes  Howell,  "  Trade  Unions  are 
voluntary  associations  of  workmen  for  mutual  protection  and 
assistance  in  securing  generally  the  most  favourable  conditions 
of  Labour.  This  is  their  primary  and  fundamental  object^ 
and  includes  all  efforts  to  raise  wages  or  prevent  a  reduction 
in  wages ;  to  diminish  the  hours  of  labour,  or  resist  attempts 
to  increase  the  working  hours ;  and  to  regulate  all  matters 
pertaining  to  matters  of  employment  or  discharge,  and  modes 
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of  working  .  .  .  The  sphere  of  their  action  extends  to 
almost  everj  detail  connected  with  the  labour  of  the  workman 
and  the  weU-being  of  his  everydaj  life." 

Such  aims  and  objects  as  thene  must  necessarily  have  a 
tendency  for  good,  and  if  in  striving  to  give  effect  to  the 
ideals  they  *' stretch  lame  hands  of  faith  to  reach"  the 
Trade  Unions  sometimes  get  caught  in  the  eddies  of  the  flow- 
tide  of  Social  Evolution,  the  experience  is  wholesome,  and 
mnst  be  recognised  as  an  essential  factor  in  their  progress. 
In  this  fact  lies  our  hope  for  the  future.  Each  mistaken 
effort  of  misused  strength  in  the  past  has  taught  them 
lessons  of  wisdom  that  will  certainly  be  taken  advantage  of, 
and  turned  to  good  account  in  the  future.  Every  conflict 
that  now  takes  place  between  Capital  and  Labour,  and  all 
the  experience  of  the  troublous  past,  goes  to  demonstrate 
beyond  any  room  for  doubt  that  the  objects  and  aims  of 
Trade  Unions  must  be  attained  peaceably,  or  not  at  all ; 
that  their  work  must  be  carried  out  upon  constitutional 
lines,  and  must  find  a  response  in  the  National  Conscience  if 
it  is  to  bear  the  fruit  they  hope  to  pluck. 

In  the  fact  that  the  Unions  must,  as  a  matter  of  experience, 
get  to  recognise  these  truths,  lies  our  guarantee  of  the  benign 
influence  that  associative  trade  effort  is  likely  to  exercise  in 
the  future. 

It  will  be  remembered  that  in  my  opening  remarks  I 
referred  to  the  broadening  of  the  ties  of  kinship  into  a 
realisation  of  the  duties  between  man  and  man  that  finds 
expression  in  a  brotherhood  based  on  the  foundations  of 
social  duties  and  relationship. 

In  the  gradual  evolution  of  the  highest  civilisation  there 
must  necessarily  be  different  phases  of  social  relationship.  The 
phase  we  have  now  entered  upon  is  being  lar(cely  moulded  and 
shaped  by  the  influence  of  Trade  Unionism,  and  I  do  not  think 
there  is  anything  to  regret  in  our  forced  admission  of  this 
fkct.  For,  if  the  human  race  is  progressing,  and  not  retro- 
grading, then,  surely,  the  recognition  of  the  fact  that  Trade 
Unions  have  become  important  factors  in  the  development  of 
a  higher  civilisation  is  sufficient  demonstration  in  itself  that 
the  tendency  of  Trade  Unionism  is  for  good  and  not  for  evil. 

The  more  immediate  tendency  of  associative  effort  ou  the 
part  of  the  working  classes  appears  to  my  mind  to  lie  in  the 
direction  of  a  fairer  apportionment  of  the  world's  wealth, 
and  a  wider  recognition  of  equality  and  brotherhood  than 
has  yet  been  realised  in  the  world's  history. 

The  present  strife  between  Capital  and  Labour  cannot 
continue  for  ever.  Each  conflict  has  but  served  the  purpose 
of  bringing  the  contending  parties  closer  together,  and  the 
time  cannot  be  fax  distant  when  they  shall  stand  face  to  face. 
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and  agree  to  live  and  work  together  in  unity  of  purpose  for  a 
mutual  good. 

That  is  what  I  see  in  the  immediate  future  as  likely  to  re- 
sult from  the  victories  of  Trade  Unionism  in  the  past,  and 
its  influence  at  the  present  time — an  Industrial  Partner- 
ship, in  which,  social  distinctions  being  set  aside,  the  skilled 
workman  will  work  hand  to  hand  with  the  man  of  capita!, 
and  each  will  share  the  just  profit  of  his  enterprise  and 
skill. 

And,  far  away  beyond  this,  I  see  the  development  of  a  social 
life  in  which  associative  effort  will  have  played  a  not  un- 
important part,  the  ideal  Socialism  of  One 

"  Who  wrought 
With  human  hands  the  Creed  of  Creeds 
In  loveliness  of  perfect  deeds." 
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NOTES    ON    TASMANIAN    CRUSTACEA,    WITH 
DESCEIPTIONS    OF    NEW    SPECIES. 

By  Geo.  M.  Thomson,  F.L.S. 
(Corresponding  Member  Royal   Society   of    Tasmania). 

When  in  Tasmania  in  January  of  this  year  I  collected  a 
few  specimens  of  Cmstacea  in  the  neighbourhood  of  Hobart, 
and  also  obtained  others  from  Messrs.  A.  Simson,  of  Laun- 
cestoD,  and  L.  Rodwajr,  of  Hobart.  Since  my  return  to  New 
Zealand  several  specimens  have  been  forwarded  to  me  by 
Mr.  C.  Chilton,  who  obtained  them  from'  Mr.  R.  M.  Laing, 
and  a  number  of  others  have  been  received  from  Mr.  Morton. 

As  far  as  I  am  aware,  no  one  in  Taismania  has  devoted 
gpecial  attention  to  the  Crustacea,  though  a  few  species  have 
been  described  in  foreign  publications  from  material  gathered 
in  the  colony.  In  the  **  Catalogue  of  Australian  Stalk  and 
Sessile-eyed  Crustacea,"  by  Prof.  Haswell,  of  Sydney,  which 
was  published  in  1882  by  the  Trustees  of  the  Australian 
Museum,  42  species  are  recorded  (and  41  described)  from 
Tasmania.  Seven  more  are  described  as  occurring  in  Bass 
Straits,  some  of  which  are  no  doubt  to  be  found  on  the 
l\ismanian  shores.  In  the  various  reports  of  the  collections 
made  by  the  "Challenger"  expedition  several  additional 
species  are  also  recorded  from  Bass  Straits,  to  which  the 
same  remark  applies. 

Only  four  of  the  previously  described  forms  are  fresh- 
irater  species,  namely:  Astacopds franklinii  and  A.  tasmani' 
€»#,  EngsBHs  fossor  and  E.  cunicularius,  all  fresh-water  cray- 
fishes. The  latter  genus  is  found  in  Gippsland  as  well  as  in 
Tasmania.  Judging  by  past  experience  as  to  the  limits  of 
Tariation  among  fresh-water  crayfishes,  it  will  probably  be 
found  on  further  examination  that  the  two  Tasmanian  species 
of  Engteus  are  not  entitled  to  rank  separately ;  Erickson's 
descriptions  are  not  very  satisfactory. 

The  collection  examined  by  me  mcludes  22  species.  Of 
these  only  5  have  been  recorded  in  the  Catalogue  of  the 
Australian  Crustacea ;  10  have  been  already  described  from 
other  parts  of  the  world,  but  are  now  recorded  for  the  first 
time  from  Tasmania,  while  7  are  quite  new  and  are  described 
bere  for  the  first  time.  In  an  i^pendix  I  add  a  species 
described  by  Budde-Land.  These  additions  bring  the  total 
Bumber  of  species  now  known  to  oocur  in  Tasmania  to  58. 
It  is  manifest  that  this  represents  only  a  fraction  of  ^e 
forms  which  must  occur  in  the  colony. 
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The  most  interesting  of  mj  finds  is  certainly  the  Schtzopod 
shrimp  ( dtuutpis)  found  in  pools  at  the  top  of  Mt  Wellington. 
How  an  animal  of  such  conspioious  size  should  have  hitherto 
escaped  the  observation  of  collectors,  occurring  as  it  does  in 
a  locality  which  residents,  as  well  as  visitors,  to  Hobart  visit 
in  numbers  every  season,  is  only  another  proof  of  the  small 
amount  of  attention  which  has  hitherto  been  paid  to  this 
section  of  the  Tasmanian  fauna. 

This  animal  is,  I  think,  one  of  the  most  remarkable  Crus- 
taceans foimd  of  late  years.  How  and  when  its  ancestors 
reached  its  present  habitat  is  one  of  those  questions  which 
we  have  no  present  means  even  of  guessing  at.  Its  nearest 
allies— and  even  they  are  very  distantly  related — appear  to 
be  among  the  Euphausiidse,  a  deep  sea  group  of  Schizopods. 
But  the  whole  structure  of  the  animal  has  become  so  pro- 
foundly modified  from  that  of  all  known  Thoracostraca,  that 
I  think  we  must  assign  it  a  very  high  antiquity.  To  take 
only  two  of  its  most  prominent  characteristics,  it  has  com- 
pletely lost  the  shield  or  carapace  so  distinctive  of  all  other 
animals  of  the  order  Thoracostraca,  and  no  doubt  in  asso- 
ciation with  this  its  gills  have  become  plate-like  and  project 
externally  along  the  sides  of  the  thorax.  The  loss  of  the 
carapace  is  the  feature  which  has  suggested  the  name  Anaspis 
to  me.  In  respect  to  this  feature,  and  also  in  its  gills,  the 
animal  resembles  an  Amphipod,  the  resemblance  being,  how- 
ever, purely  external  and  having  no  importance.  It  is  this 
feature  again  which  suggests  the  great  antiquity  of  the  form, 
for  among  all  the  Thoracostraca  the  carapace  appears  at  an 
extremely  early  stage  of  the  development  of  the  individual, 
and  is  present  in  all  the  sub-orders.  In  the  Euphausiidie 
the  young  animal  is  hatched  as  a  Nauplius  with  a  large  well- 
developed  carapace.  At  what  stage  of  its  development 
Anaepis  loses  its  carapace,  or  has  already  in  the  course  of  its 
evolutionary  history  lost  it,  is  a  question  which  I  am  unable 
at  present  to  solve ;  meanwhile  I  think  it  advisable  to  create 
a  new  family  Anaspidee  (Tribe  Schizopoda)  for  its  reception. 

The  occurrence  of  fresh-water  Amphipoda  of  the  genus 
Niphargtis  is  another  point  of  great  interest.  N,  montanus 
seems  common  enough  in  the  smaller  pools  and  among  the 
swampy  ground  on  the  top  of  Mt.  Wellington.  I  did  not  find  it 
in  the  large  pools  with  Anaepis;  the  latter  would,  j^erhaps, 
exterminate  it  in  such  open  localities.  I  collected  N.  morioni 
originally  in  a  small  rill  at  an  elevation  of  only  200  or  300 
feet  above  high-water  mark,  at  Franklin  on  the  Huon,  and 
was  at  first  under  the  impression  that  it  might  prove  onlv  a 
transitional  form  between  a  littoral  and  a  fresh-water  species. 
But  it  appears  to  be  abundant  in  the  streams  coming  down 
the  seaward  side  of  Mt.  Wellington  at  elevations  of  2(K)0  £eet 
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^md  more.  It  is  just  questionable  whether  mj  specimens 
are  strictly  referable  to  the  genus  Nijohargus,  occurring,  as 
the  latter  does,  only  in  the  subterranean  waters  of  Europe. 
^he  genus  is  probably  of  considerable  antiquity,  for  it  has 
undergone  a  good  deal  of  modification.    N.  morUanus  is  also 

Srobably  of  very  considerable  age  as  a  species,  for  not  only 
oes  it  occur  at  a  much  greater  elevation  than  N,  mortonit  butr 
it  ^as  also  undergone  greater  modification  of  structure.  It 
would  aid  us,  perhaps,  in  the  elucidation  of  this  problem  if  all 
the  fauna  of  the  pools  on  Mt.  Wellington  were  to  be  examined. 
The  researches  conducted  by  Mr.  Chilton  and  myself  on  the 
New  Zealand  Crustacea  have  brought  to  light  some  interest- 
ing facts  in  this  connection.  For  example,  of  fresh-water 
Amphipoda  and  Isopoda  there  are  eight  known  species  in 
New  Zealand,  three  of  which  occur  in  streams,  etc.,  and  five 
are  subterranean — of  the  former,  Idotea  lacvMris  ranges  from 
brackish  waters,  just  above  tide-marks,  to  a  height  of  1200  ft. 
The  species  belongs  to  a  genus  having  several  marine  repre- 
sentatives in  the  New  Zealand,  and  is  apparently  identical 
with  a  form  found  in  the  Straits  of  Magellan.  Our  species 
therefore  is  apparently  in  course  of  development  into  a  truly 
fresh-water  form.  One  species  of  Pherusa  (marine)  occurs 
in  the  shallow  coastal  waters,  another,  very  difierent,  has 
only  hitherto  been  found  at  elevations  of  2000  feet,  quite 
100  miles  from  the  sea.  One  species  of  Calliojpius  is  marine 
(littoral),  one  occurs  in  fresh- water  streams,  and  a  third  in 
the  underground  waters  of  the  South  Island.  On  the  other 
hand,  Qammanis  fragilie,  Orangonyx  compactus,  Phreatoicua 
typicusy  and  Cruregevs  fantanus  are  all  species  occurring  only 
in  subterranean  waters,  and  of  which  no  related  marine 
species  have  been  found.  They  have  very  probably  been  long 
isolated,  especially  the  two  last,  and  have  undergone  a  very 
<x)nsiderable  amount  of  modification.  It  may  ultimately  be 
possible  to  trace  the  developmental  relations  of  several  of 
these  fresh- water  forms  from  allied  marine  forms  now  occurr- 
ing in  the  adjacent  seas,  and  this  is  being  gradually  done  in 
New  Zealand.  In  the  case  of  Tasmania  however,  so  little  is 
yet  known  of  the  Crustacean  fauna,  that  any  speculations  as 
to  the  origin  of  the  fresh- water  forms  are  premature.  In 
light  of  the  finds  recorded  by  me,  however,  naturalists  will 
wait  with  some  impatience  for  further  researches  on  the 
fresh-water  fauna  of  Tasmania. 

The  terrestrial  Crustacea  are  of  very  great  interest  as  bear- 
ing on  the  question  of  geographical  distribution.  Talitrua 
sylvcUicvs  is  an  Amphipod  common  to  Tasmania  and  the 
eastern  parts  of  Australia.  It  is  the  representative  in  damp 
woods  of  the  New  Zealand  Orchestia  syhicola.  How  widely 
these  species  differ,  or  whether  they  are  not   indeed  too 
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closely  allied  to  be  separated  eren  specifically,  is  still  an 
undetermiDed  point,  the  whole  relationships  of  the  Orchestido 
requiring  to  be  carefully  worked  up.  Oniseus  pundaitis,  the 
common  wood-louse  of  the  bush,  found  along  with  the  last 
species  under  dead  leaves,  etc.,  is  also  common  in  New  Zealand, 
where  it  is  associated  with  Orchestia  eylvicola.  ForceUio 
granigeVf  another  common  wood-louse  of  New  Zealand,  and 
which  has  also  been  recorded  from  Tasmania,  is  not,  as,  a 
rule,  found  in  the  damp  bush  in  the  eastern  colony.  It 
affects  drier  situations,  and  is  the  species  whidh  frequents 
houses  and  gardens.  It  may  prove  to  be  a  cosmopolitan  species. 
It  is  certainly  likely  to  be  widely  spread  by  artificial  means,  as 
New  Zealand  and  Tasmanian  ferns  and  other  bush  plants, 
especially  when  packed  for  export  in  nurserymen's  establish- 
ments, are  almost  certain  to  contain  specimens.  The  question 
requires  examination.  Gustavo  Budde-Lund  (Crust.  Isop. 
Terrestria)  thinks  that  probably  this  species  does  not  differ 
from  P.  IseviSf  a  form  found  in  nearly  every  country  of  the 
world. 

I  have,  in  this  paper,  described  the  new  species  of  Amphi- 
poda  at — what  may  appear  to  some  to  be — undue  length. 
But  in  face  of  the  confusion  which  has  arisen  in  the  past 
from  imperfect  descriptions  of  species  of  this  group,  I  think 
it  better  to  err  in  the  direction  of  minute  treatment  than  to 
leave  in  doubt  the  characters  of  the  forms  which  are  being 
described. 

The  following  species  are  described  here  for  the  first 
time: — 

Gebia  simsoni. 
Anaspis  tasm anise 
Bocinela  spongicola. 
Lysianax  stebbingi. 
Atyloides  tasmaniee. 
Niphargus  mortoni. 

montanus. 

The  following  species,  already  described,  are  here  added  ta 
the  fauna  of  Tasmania  :— 

Pinnixa  faba,  Dana  (Australia,  etc.) 

Petrolisthes  elongatus.  Heller  (Australia  &New  Zealand), 

Leander  intermedius,  Stimpson  (Australia). 

Oniscus  punctatus,  mihi  (New  Zealand). 

Ligia  australiensis,  Dana  (New  South  Wales). 

Actoecia  euchroa,  Dana  (New  Zealand). 

Sphseroma  gigas,  Leach  (Kerguelen  Island,  Australia^ 

New  Zealand,  Auckland  Inlands,  Falkland  Islands^ 

Tierra-del-Puego) . 
lais  pubescens,  Dana  (Kerguelen  Island,  New  Zealand,. 

and  Tierra^-deUFuego). 
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Hjalfl  rupicola,  Haswell  New  Soutb  Walea). 
Mswa  fasciculata,  mihi  (New  Zealand). 

Tribe  Brachyurcu 
Fam.  FinnoiheridcE, 

1.  Pinnixa  fdba,    Dana. 

I  picked  up  a  single  specimen  (female)  of  this  small  cra1> 
CD  the  beach  near  Hobart,  and  Mr.  Morton  has  sent  me  ^ 
number  collected  by  himself  ^om  mussels,  also  all  females. 
I  follow  Prof.  Haswell  in  assigning  mj  specimens  to  this 
species,  though  it  seems  questionable  to  me  whether  all  the 
species  of  Pinnixa  and  Pinnotheres  are  not  referable  to  ona 
and  the  same  slightly  varying  form.  This  species  appears  to 
be  common  enough  about  Hobart,  though  it  has  not  pre- 
viously been  recorded  from  Tasmania. 

Tribe  Anotnoura. 
Sub-tribe  Porcellanidea, 

2.  Petrolisthee  elongatus,    M.  Edw. 

Specimens  of  this  shore  crab,  so  common  on  the  coasts  of 
New  Zealand,  were  found  under  stones  between  tide-marks 
on  the  beaches  in  the  neighbourhood  of  Hobart.  It  has  not 
previously  been  recorded  from  Tasmania. 

Tribe  Macroura* 
Fam.  Callianassidce, 

3.  Qehia  sbnsonL     Nov.  sp.  (PI.  I.,  figs.  3 — 5.) 

Front  three-lobed,  the  carapace  being  produced  in  the 
median  line  into  a  blunt  rostrum,  and  the  margins  also 
produced  forwards  into  acute  points.  The  anterior  portion 
of  these  margins  and  of  the  rostrum  are  crenately  toothed 
and  somewhat  hairy.  External  antennse  tbree-fourths  as 
long  as  body,  internal  pair  having  the  pedimcle  reaching  as 
far  as  the  peduncle  of  the  external  pair;  both  flagell* 
extremely  short.  First  pair  of  legs  very  stout ;  mesos  broad 
and  flattened,  with  about  four  small  teeth  on  its  lower  distal 
jnargin,  and  one  on  its  upper  margin  near  the  end ;  carpus 
with  one  strong  tooth  on  the  lower  inner  margin  ;  propodofj 
elongate  sub-quadrate,  the  lower  margin  produced  into  a  long 
Btout  tooth ;  palm  transverse  ;  dactylos  nearly  straight,  acute, 
very  hairy,  and  twice  as  long  as  paun. 

In  the  general  form  of  the  front  of  the  carapace  (fig.  4)^ 
this  species  resembles  G.  spinifrons  (Haswell),  but  is  dis- 
tinguished hj  the  almost  total  absence  of  spines  by  the  form 
of  the  hand  in  the  first  pair  of  legs,  and  by  the  absence  of 
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distinct  epimeral  thickenings  on  the  sides  of  the  abdominal 
segments.  The  legs  of  the  second  to  the  fifth  pairs  are 
destitute  of  spines,  but  have  the  carpus,  propodos,  and 
especially  the  dactylos  somewhat  thickly  furnished  with  hairs. 
The  tehon  (fig.  5)  is  short,  very  broadly  rounded,  and  is 
thinly  membranous  in  texture.  The  external  plate  of  the 
last  pair  of  pleopoda  broadens  posteriorly,  and  is  strengthened 
by  two  stout  nearly  parallel  median  ridges  in  addition  to  its 
marginal  thickening;  (he  internal  plate  is  obliquely  fan- 
shaped,  and  is  strcDgthened  by  one  median  ridge.  Jjength 
44  mm.  (If  inch). 

A  single  specimen  was  handed  to  me  by  Mr.  A.  Srmson 
(after  whom  the  species  is  named),  who  obtained  it  on  the 
East  Coast.  It  is  a  female,  having  the  whole  imder  surface 
of  the  abdomen  covered  with  ova. 

Fam.  Aidacidse, 

4i.     Astacopsis  frafiMinii,     Gray. 

A  few  small  specimens  of  this  conmion  freshwater  Crayfish, 
obtained  at  Zeehan  (?),  were  handed  me  by  Mr.  Simson. 
Gray's  short  description  reproduced  in  the  Australian 
Museum  Catalogue  (p.  176)  is  substantially  accurate.  In 
none  of  my  specimens,  however,  were  "the  sides  of  the 
second  abdominal  rings  spinose."  On  all  of  them  examples  of 
the  parasitic  Temnocephalus  qudricomia  (Haswell)  were 
foimd. 

6.     Engceus  cunicularius.    Erichson  (PI.  I.,  figs.  1  and  2). 

Specimens  of  this  small  freshwater  crayfish,  collected  at 
Zeehan  (?),  were  handed  me  by  Mr.  A.  Simson.  The  name 
is  wrongly  printed  E.  cunicularis  in  the  Australian  Mus. 
Cat.  It  difiers  from  E.  fossor,  according  to  Erichson 
(Archiv  fur  Naturg.,  1846,  p.  102)  not  only  in  the  absence 
of  a  toothed  border  on  the  lower  side  of  the  hand,  but  also  in 
its  more  roimded  carapace,  its  broader  rostrum,  larger  eyes, 
sharp-pointed  antennary  scale,  and  in  the  greater  breadth  of 
the  posterior  part  of  the  abdomen.  In  .the  absence  of 
examples  of  E,  fossor,  1  cannot  compare  the  two  forms,  but 
the  characters  seem  hardly  good  enough  to  foimd  a  specific 
distinction  upon. 

My  largest  specimen  was  IJ  inches  In  length  from  the  point 
of  the  rostrum  to  the  extremity  of  the  caudle  swimmerets  ; 
the  chelfiB  were  about  1 J  inches  long.  In  the  figure  (fig.  1)  the 
relative  narrowness  of  the  abdominal  segments  as  compared 
to  the  carapace  is  not  brought  out.  The  carapace  is  deep 
relatively  to  its  breadth,  and  in  general  appearance  the  whole 
body  is  much  compressed.  The  carapace  is  produced  in  front 
into  a  minute  sharp  rostrum  (fig.  2),  reaching  slightly  beyond 
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the  eye-sockets,  and  on  tlie  upper  part  of  it  are  two  minntelj 
setose  ridges  which  converge  towards  it  extremity.  The  eye- 
peduncles  are  very  short,  and  the  acutely- pointed  scales  of 
the  outer  antennse  hardly  reach  beyond  them.  The  whole 
body  is  nearly  smooth,  and  there  are  only  a  few  small  hairs  on 
tho  outer  joints  of  the  legs. 

Fam.  PalcemonidcB* 

6.  Leander  intermedius.     Stimpson. 

A  single  specimen  of  this  prawn, — a  female  carrying  an 
immense  number  of  ova  beneath  the  abdomen, — ^was  obtained 
on  the  East  Coast  by  Mr.  A.  Simson.  The  species  has  not 
been  recorded  from  Tasmania  before. 

Tribe  Schizopoda, 
Fam.  Anaspidse,  fam.  nov. 

Carapace  wanting  ;  the  cephalon  and  all  the  segments  of 
the  body  distinct.  Maxillipeds  and  succeeding  seven  pairs 
of  legs  nearly  uniform  in  structure,  adapted  for  walking. 
BrancbisB  lamellar,  all  external.  No  egg-pouch.  Pleopoda 
with  well-developed  natatory  exopodites ;  endopodites  of  first 
and  second  abdominal  segments,  specially  modified  in  the 
males  as  copulatory  appendages.  tTropoda,  normal.  Deve- 
lopment ? 

Qenus  Anaspis,  gen.  nov. 

Int^^ument  thin  and  flexible.  Whole  body  divided  into 
fifteen  distinct  subequal  segments,  viz.,  cephalon,  eight 
thoracic,  and  six  abdominal.  Eyes  well  developed.  First 
antennse,  with  three-jointed  peduncle  and  two  flagella.  Second 
antennse,  with  well  developed  scale  on  the  second  joint.  Man- 
dibles with  three-jointed  palpi.  First  maxillse  two-branched ; 
second  pair  four-branched.  Maxillipeds  pediform,  with  two 
rudimentary  branchiae  projecting  externally  from  the  coxa ; 
ezopodite  small  and  rudimentary.  Legs  generally  uniform 
in  structure,  seven- jointed,  each  furnished  with  a  claw-like 
dactvlos.  The  coxa  of  each  leg  (except  those  of  the  last 
pair)  bear  two  external  lamellar  branduee  which  project  for- 
ward, and  the  bases  bears  a  well-developed  natatory  exopo- 
dite.  Genital  opening  of  the  female  on  the  sternum  in  front 
of  the  last  pair  of  thoracic  lege.  Telson  short,  rounded. 
Uropoda  with  the  plates  subequal ;  inner  with  a  slight  longi- 
tudinal median  ridge ;  outer,  with  an  imperfect  transverse 
articulation  near  the  middle. 

7.  Anaspia  tasmaniaBf  sp.  nov. 

The  characters  of  this  remarkable  and  interesting  shrimp — 
the  only  truly  freshwater  schizopod  I  think  yet  found — ^are 
briefly  expressed  in  the  diagnosis  of  the  genus.     A  few  de- 
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tails  may  be  added  here,  but  I  propose  elsewhere  to  describe 
the  animal  more  fully,  and  to  discuss  its  affinities. 

The  cephalon  is  hardly  larger  than  any  of  the  body  segments^ 
and  is  produced  in  a  very  short  acute  rostrum  between  the 
bases  of  the  antennae ;  its  sides  are  sub-equal  in  depth  to  the 
succeeding  segments.  The  first  thoracic  segment  alone  has 
its  sides  divided  bv  a  very  distinct  and  somewhat  oblique 
line  into  a  broad  epimeron  5  none  of  the  other  segments  bear 
any  traces  of  epknera.  The  lateral  margins  of  all  the  thoracic 
segments  but  the  last  are  more  or  less  covered  by  the  plate- 
like branchiae  of  their  respective  segments,  which  are  all  ex- 
ternal to  the  body  and  project  forwards.  The  abdominal 
spgments  are  somewhat  longer  than  the  thoracic;  their  mar- 
gins are  smooth,  except  the  two  last,  which  are  slightly  fringed 
with  short  tooth-like  spines  or  setse. 

The  cephalic  segment  carries  the  ophthahnites,  two  pairs  of 
antennsB,  the  mandibles,  and  two  pairs  of  maxillae.  The  first 
thoracic  segment  carries  the  first  pair  of  walking  legs,  which 
are  the  modified  maxillipeds.  Each  of  the  succeeding  seg« 
ments  bears  a  pair  of  appendages,  those  of  the  thorax  acting 
partly  as  walking  legs  and  partly  as  natatory  organs, 
and  those  of  the  abdomen  as  natatory  organs.  The 
telson  is  bluntly  triangular  in  form,  slightly  ridged  down  the 
median  line  and  thickened  along  its  outer  margins  ;  the  pos- 
terior rounded  margin  is  furnished  with  a  comb-like  row  o€ 
short  spines. 

The  eye-peduncles  are  short,  one- jointed,  and  directed 
obliquely  outwards.  The  antennae  of  the  first  pair  have  a  three- 
jointed  peduncle,  the  joints  of  which  are  broad  and  rather 
flattened.  The  last  joint  bears  two  flagella,  the  outer  of  which, 
is  composed  of  a  great  number  of  articulations — asuallj 
fix)m  75  to  100 — and  is  from  two-thirds  to  three-fourths  the 
length  of  the  whole  animal ;  the  inner  is  less  than  one-fourth 
the  length  of  the  animal,  and  is  divided  into  from  20  to  25 
articulations  only.  The  second  antennae  have  a  four-jointed 
peduncle,  with  a  long  multi-articulate  (60-60  joints)  flagel- 
lum,  the  first  joint  of  which  is  probably,  however,  to  be 
reckoned  as  the  "fifth  of  the  peduncle.  The  moveable  plate 
at  the  end  of  the  second  joint  is  oval,  and  has  a  smooth  mar- 
gin fringed  with  long  plumose  setae.  The  flagellum  is  about 
two-thirds  as  long  as  the  body  of  the  animal. 

The  mandibles  are  strongly  developed  and  are  placed  so  as 
to  close  the  mouth  opening  with  their  exposed  part.  The 
cutting  edge  is  furnished  with  a  double  row  of  strongly  in- 
durated teeth,  and  at  right  angles  to  it  stands  the  large  oval 
grinding  tubercle.  The  first  maxUlad  sore  two-branched  only, 
the  outer  branch  ending  in  a  double  row  of  strong  spines 
which  are  pectinately  toothed  on  the  inner  side,  and  the  inner 
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'branch,  which  ifl  both  smaller  and  more  rounded,  being 
fringed  with  short  plumose  eetee.  The  second  maxillee  are 
four-branched,  each  branch  being  one-jointed.  These  two 
pairs  of  organs  appear  to  be  purelj  masticatory  in  their  func- 
tion and  to  differ  from  those  of  other  Schizopods,  not  only 
in  the  number  of  their  articulations,  but  also  in  the  total 
absence  of  any  external  appendages.  The  maxiUipeds  are 
similar  in  general  form  to  the  succeeding  pairs  of  legs.  They 
are  very  distinctly  seven-jointed,  and  bear  on  the  inner  side  of 
the  coxal  joint  two  small  lamellar  organs  fringed  with  set®,  and 
which  appear  to  act  as  masticatory  lobes  subsidisary  to  the 
maxillae.  These  resemble  in  a  more  highly  developed  form 
the  masticatory  lobe  found  on  the  corresponding  joint  on  the 
maxilliped  of  most  species  of  the  EupbausiidsB.  On  the 
outer  side  of  the  coxa  are  two  small  lamellar  branchiae,  while 
the  basos  bears  a  short  slender  one-jointed  exopodite  which 
just  shows  at  its  extremity  traces  of  the  articulation  which 
characterises  the  same  organ  in  the  succeeding  appendages. 
The  dactylos  of  this  limb  (and  of  nearly  all  the  succeeding 
pairs)  ends  in  two  or  three  powerful  hooked  claws  which  are 
almost  hidden  among  setae. 

The  other  seven  pairs  of  walking  legs  increase  in  length  up 
to  the  fourth,  which  is  the  longest,  and  then  gradually  de- 
crease in  length  and  robustness  to  the  last.  The  branchiae,  which 
greatly  resembles  the  same  organs  among  ordinary  amphipod 
crustaceins,  imdergo  a  somewhat  similar  progression  and 
diminution  in  size,  but  are  quite  wanting  on  the  last  pair. 
The  exopodites  or  natatory  branches  increase  in  size  rela- 
tively to  the  limbs  which  bear  them  from  the  first  up  to  the 
sixth  pair,  in  the  seventh  they  are  reduced  to  small  branchia- 
like  processes,  quite  destitute  of  segmentation,  in  the  eighth 
they  are  quite  wanting 

The  five  pairs  of  pleopoda  are  all  similar  in  form  in  the 
females.  Each  consists  of  a  basal  joint  carrying  a  large 
natatory  exopodite  near  its  outer  angle,  and  a  small  lamella? 
^ndopodite,  like  a  rudimentary  gill,  on  its  inner  angle.  In 
the  males  the  endopodite  of  the  first  pair  is  developed  into  a 
lamelliform  plate,  projecting  inwards  and  apparently  fur- 
nished with  a  duct,  while  the  corresponding  limits  of  the 
second  pair  are  produced  into  two  scoop-like  processes,  with 
their  hollow  faces  meeting  in  the  median  line.  I  have  not 
discovered  the  use  of  these  organs.  The  sixth  pair  or  uropoda 
are  developed  into  a  large  tail-fin  as  in  most  Schizopods,  but 
owing  to  the  shortness  of  the  telson  this  is  formed  of  four 
(not  five)  plates.  The  plates  are  sub-equal  in  length,  narrow- 
oblong  in  form,  and  are  fringed  with  long  comb-like  setae. 
The  outer  plates  are  ridged  on  their  outer  proximal  margins, 
and  are  partly  divided  by  a  transverse  ridge  defined  by  a  row 
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of  short  spines.  The  telsoo  is  short,  rounded  and  toothed 
round  the  end. 

Large  specimeus  ai^  about  1^  inches  in  length,  the  average 
length  being  about  one  inch. 

The  colour  is  grayish,  becoming  brown  in  spirit  specimens. 

I  discovered  these  remarkable  shrimps  in  a  pool  near  the 
top  of  Mount  Wellington,  that  is,  at  an  elevation  of  over 
4,000  feet.  The  pool  had  deep  crevices  among  the  boulders, 
and  in  these  dark  recesses  large  specimens  seemed  to  be 
abundant,  but  they  were  shy  and  difficult  to  capture.  Crumbs, 
etc.,  dropped  on  to  the  sloping  rock  bottom  of  the  pool  at- 
tracted them  however,  and  I  was  able  to  secure  several  speci- 
mens, apparently  all  females.  This  was  in  January.  At  my 
request,  however,  Mr.  L.  Rodway  visited  the  spot  on  the  24th 
May.  The  ground  was  then  covered  with  snow  and  the  pools 
all  frozen  over.  After  breaking  the  ice,  he  put  in  a  small  net 
baited  like  a  crayfish  net,  and  as  the  result  of  several  hours' 
patient  waiting  in  an  extremely  cold  situation  he  succeeded  in 
securing  a  large  series  of  specimens  of  both  eexes  and  of  con- 
siderable range  of  size.  I  wish  to  take  this  opportunity  of 
thanking  Mr.  Kodway  for  his  kindness  to  me  in  carrying  out 
my  request  with  so  much  enthusiasm. 

I  believe  this  form  to  be  the  most  interesting  Crustacean 
which  has  been  discovered  for  very  many  years. 

Tribe  Isopoda, 
Fam.  OniecidaB. 
Sub-Fam.  OniscinoB, 
8.  Oniscus  pundattiSy  mihi  (PL  I.  figs.  6-13). 

This  terrestrial  Isopod,  so  common  among  fallen  leaves,  etc., 
in  the  New  Zealand  bush,  seems  to  be  equally  common  in  similar 
situations  in  Tasmania.  I  obtained  some  specimens  along  with 
Talitnuf  sylvaticus  on  the  slopes  of  Mount  Wellington,  and  re- 
ceived a  number  also  from  Mr.  Morton,  collected  from  the  same 
locality.  My  original  description  in  the  Transactions  of*  the 
New  Zealand  Institute,  vol.  xi.,  is  very  meagre,  and  the 
figure  most  unsatisfactory ;  I  therefore  take  this  opportunity 
of  amplifying  both. 

The  length  of  the  body  is  more  than  twice  its  breadth,  the 
lateral  margins  of  the  segments  are  rounded,  and—except 
the  last— hardly  produced  backwards.  The  thoracic  segments 
are  unequal  in  length,  the  first  being  the  longest,  then  dimin- 
ishing to  the  fifth,  which  is  the  smallest,  the  two  last  being 
somewhat  longer.  The  abdomen  is  about  two-thirds  as  broad 
as  the  thorax,  and  rather  more  than  one-third  as  long. 
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The  head  is  short  and  much  narrower  and  shorter  than  the 
succeeding  segment,  with  which  it  articulates  closely ;  the  ejes 
are  small  and  are  placed  quite  at  the  sides  of  the  head.  Seen 
from  the  front  the  epistome  is  slightly  arched.  The  first 
antennas  (fig.  6)  are  very  minute  and  three-jointed,  the  third 
joint  being  minutely  setose  at  the  extremity.  The  second 
antennse  (fig.  7)  are  about  as  long  as  the  head  and  first  three 
body  segments,  they  are  strongly  geniculate;  the  three- 
jointed  flaggelum  is  sub-equal  in  length  to  the  last  joint  of 
the  pedimcle.  The  mandibles  (fig.  8)  end  in  four  chitinised 
brown  curved  teeth,  in  addition  there  stands  on  the  inner  side 
of  these  a  single  pale-coloured  tooth  or  tubercle ;  the  cutting 
edge  inside  of  the  teeth  bears  three  tufts  of  hair- like  setss^ 
the  innermost  (hindmost)  being  the  longest.  The  first 
maxillse  (fig.  9)  have  the  outer  plate  strongly  curved  on  the 
outer  margin,  the  distal  portion  of  which  carries  a  dense 
fringe  of  fine  setse  ;  the  end  is  furnished  with  seven  (or  eight) 
strongly  chitinised  teeth,  which  are  dark  brown  in  colottr ;  the 
slender  inner  plate  ends  in  five  weak  slightly  curved  teeth. 
The  second  maxillse  (fig.  10),  as  in  other  members  of  the  sub- 
fiimily,  have  the  two  plates  anchylosed  together  throughout 
their  length,  and  have  the  extremity  of  the  inner  margin  pro- 
duced into  a  brush-like  process.  The  maxillipeds  (fig.  11) 
bave  the  characteristically  large  basal  plate  somewhat  rounded 
on  the  outer  margin,  and  carrying  on  the  inner  extremity  a 
small,  nearly  square,  plate,  the  rest  of  the  limb  not  bein^ 
developed  ;  outside  of,  and  obliquely  placed  to  this,  is  the  small 
palp  of  which  the  basal  joint  bears  two  small  processes,  while 
the  terminal  joint  is  small  and  is  produced  into  a  slightly 
fringed  pointed  apex.  The  large  basal  plate  is  always  more 
or  less  ornamented  by  dark  pigment. 

The  uropods  (figs.  12  and  13),  as  seen  from  below,  have 
their  appendages  very  freely  articulated  to  the  basal  plate, 
the  inner  and  shorter  one  being  placed  usually  anterior  to  the 
outer ;  the  former  has  several  and  the  lateral  a  few  small 
marginal  spines. 

The  species  is  now  recorded  for  the  first  time  from 
Tasmania. 

Sub-Pam.  Ligiinea, 

9.    Ligia  auetnilieTms,  Dana. 

This  species  was  found  by  me  in  abundance  under  stones 
on  the  beaches  in  the  neighbourhood  of  Hobart,  and  several 
specimens  from  the  same  locality  were  forwarded  to  me  by 
Mr.  Morton.  These  animals  usually  occur  just  above  tide- 
marks,  and  run  with  great  agility  when  their  hiding  places 
are  exposed. 

The  species  has  not  been  recorded  before  from  Tasmania, 
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Sab^Fam.  Bcyphadnce. 
Adoecia,  Dana. 
The  generic  character  aa  given  by  me  (in  the  Trans.  N.Z. 
Inst.  Vol.  xi.,  p.  49),  and  which  I  adapted  from  Pana,  is 
some«7hat  incorrect.  I  would  alter  it  as  follows : — "  External 
antennae  stout,  curved,  five- jointed,  with  a  three  (or,  counting 
the  apex,  four)  jointed  flagellum.  Mazillipeds  having  the 
palp  in  the  form  of  a  slender  acutely-pointed  plate.  Legs  of 
the  seventh  pair  as  long  as  the  preceding  pairs." 

10.     Adcecia  e^ichroa,  Dana  (PL  II.,  figs.  1-8). 

I  found  specimens  of  this  little  Isopod  on  the  sea-beach 
between  tide- marks  at  Eaglehawk  Neck.  They  ran  rapidly 
along  the  sand,  and  when  pursued  rolled  themselves  into  a 
ball.     The  species  is  common  on  the  New  Zealand  coast. 

The  few  specimens  found  by  me  were  very  small,  being  less 
than  |th  of  an  inch  (4  mm.)  in  length.  In  colour  they  were 
light  gray  with  irregular  black  markings.  Under  the  micros* 
cope  the  integument  appears  to  be  minutely  scale-like,  with 
a  few  short  scattered  spinules,  particularly  on  the  margins  of 
the  abdominal  segments  and  on  the  appendages. 

The  first  antennae  (fig.  3)  are  minute  and  indistinctly  two- 
jointed  ;  they  are  very  difficult  indeed  to  distinguish.  The 
second  antennae  (fig.  4)  have  a  five- jointed  base,  with  a  four- 
jointed  flagellum  (counting  the  apical  joint)  ;  all  the  articula- 
tions are  dotted  with  numerous  short  spines.  The  mandibles 
(fig.  5)  are  strong  and  thick ;  at  the  apex  is  a  stout  bifid 
tooth,  inside  of  this  there  are  two  simple  teeth  and  then  a 
strong  trifid  tooth  standing  at  right  angles  to  the  cutting  ridge 
of  the  limb  ;  behind  these  stands  a  short  comb-like  process 
and  a  brush  of  fine  setae. 

The  first  maxillae  (fig.  6)  have  the  outer  plate  slender  bat 
armed  at  the  extremity  with  about  twelve  acute  curved 
spines ;  the  inner  plate  ends  in  a  rounded  finely  setose  edge. 
^Tbe  second  maxillae  were  not  seen,  being  lost  in  the  dis-^ 
section.) 

The  maxillipeds  are  stated  by  Dana  to  be  two-joiuted  ia 
the  scyphacinae," and  the  second  joint  to  be  lamellate;  they 
are  so  figured  for  his  scyphax  ornatvs  of  which  he  originally 
took  the  present  species  to  be  the  young  form.  In  Adcecia, 
however,  they  are  four-jointed  (fig.  7),  the  basal  joint  being 
very  short  and  having  the  large  second  joint  attached  to  it 
obliquely.  There  is  no  inner  plate  attached  to  the  basal  joint, 
but  the  second  joint  bears  a  small  oval  plate  fringed  at  the 
.extremity.  The  third  joint  is  short  and  extremely  indistinct, 
while  the  fourth  is  in  the  form  of  a  flattened,  acutely -pointed 
lamella  fringed  (not  serrately  toothed)  on  its  inner  edge. 

The  abdominal  segments  (fig.  8)  are  short,  the  last  being 
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tb^  shortest  of  all ;  tlie  lateral  portions  of  the  third,  fourth, 
and  fifth  are  greatly  produced  backwards,  and  have  their 
margins  rounded  and  edged  with  short  acute  spines.  The 
uropods  have  a  very  large  basal  joint,  its  outer  portion  re- 
sembling the  lateral  portion  of  the  preceding  segment,  but 
with  the  inner  margin' only  about  half  as  long  as  the  outer 
and  transversely  truncate ;  the  outer  rami  are  stout,  blunt,  and 
spinose ;  the  inner  are  long  and  very  slender,  are  tipped  by  a 
long  bristle  and  have  their  margins  finely  scabrous ;  they 
appear  to  spring  from  the  very  base  of  the  uropods  and  lie 
together  in  the  median  line. 

The  whole  appearance  of  these  animals  suggests  that  they 
may  be  in  reality,  aa  Dana  suggested,  only  young  forms,  but 
though  I  have  collectea  them  in  abundance  on  the  New  Zea- 
land coasts  during  several  years  past,  I  have  never  met  with 
any  other  species^ resembling  them. 

Harger's  genus  Adoniscus  (Amer.  Journ.  Sci.  iii..  Vol. 
3rv.  p.  373,  1878),  must  evidently  be  relegated  to  Actoeia^ 
the  characters  of  which  were  so  imperfectly  defined  by  Dana. 

Family  ^gidoe. 
11.  Bocinela  spongicola,  n.  sp.  (PI.  iii.,  figs.  3-8.) 

Two  specimens  belon^ng  to  this  genus  were  sent  me  by 
Mr.  A.  Morton,  with  the  remark  that  they  were  found  in 
some  sponge  which  had  been  dredged ;  the  exact  locality, 
however,  was  not  stated.     The  following  is  a  description : — 

Body  (fig.  3^  scarcely  convex,  smooth,  narrow,  oval  in  form, 
the  length  being  three  times  as  great  as  the  breadth.  Head 
short,  rounded  in  front;  eyes  occupying  nearly  the  whole  of 
the  segment,  crescent  shaped.  The  thoracic  segments  in- 
crease slightly  in  length  to  the  sixth,  which-  is  the  longest. 
Epimerse  small,  those  of  the  last  three  pairs  produced  back- 
wards (especially  the  last)  into  acute  angles.  Last  abdominal 
Segment  triangular,  pointed,  longer  than  the  anterior  portion 
of  the  abdomen,  setose  on  the  posterior  half  of  the  margin. 

First  antennse  reaching  nearly  to  the  end  of  the  thoracic 
segment,  hardly  separated  at  the  base  by  a  minute  acute  pro- 
cess of  the  cephalon ;  peduncle  and  fiagellum  sub-equal  in 
length,  the  latter  about  fourteen- jointed  setose,  the  second 

ioint  as  long  as  the  three  succeeding.  Second  atennss  half  as 
ong  again  as  the  superior;  joints  of  the  peduncle  slightly 
increasing  in  length  to  the  fifth,  which  is  the  longest ;  flagel* 
lum  as  long  as  the  peduncle,  about  fourteen- jointed. 

Mandibles  ^figs.  4  and  5)  with  the  strong  basal  portion 
ending  in  a  mmutely  two-lobed  extremity,  viz.,  a  sub-acute 
tooth  and  a  shorter  rounded  lobe ;  palp  with  the  joints  sub- 
equal  in  length,  the  last  curved  setose  on  its  inner  margin 
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and  capable  of  folding  against  the  setose  inner  margin  of  the 
second  joint. 

First  maxillffi  (fig.  6)  with  outer  plate  long  and  narrow, 
Terj  slender,  and  ending  in  one  strong  tooth,  and  three 
smaller  ones ;  inner  plate  rudimentary  with  a  minute  ter- 
minal seta.  Second  maxillso  (fig.  7)  somewhat  dilated,  end- 
ing in  a  feeble  rounded  lobe,  and  bearing  on  its  inner  ex- 
tremity a  very  small  uni-articulated  process. 

Maxillipeds  (fig.  8)  pediform,  the  terminal  portion  ending  in 
a  few  (about  four)  small  claws ;  the  palp  represented  by  a 
very  small  one-jointed  process 

The  three  anterior  pairs  of  thoracic  feet  are  furnished  with 
sickle-shaped  dactyli.  The  four  posterior  pairs  are  directed 
backwards  and  are  elongated ;  the  sixth  and  seventh  pairs 
are  the  longest. 

The  basal  part  of  the  caudal  appendages  is  produced  back- 
wards on  its  inner  side  into  a  long  acute  ciliated  process ;  the 
external  ramus  is  long,  narrow,  pointed  and  ciliated  all  round, 
it  bears  a  row  of  spines  on  its  outer  margin ;  the  internal 
ramus  is  about  twice  as  broad ;  and  is  obliquely  tnmcate  at 
its  widest  part ;  it  is  ciliated  all  round,  and  bears  a  row  of 
spines  towards  the  extremity  of  both  margins. 

Length  of  the  animal  15mm.  (^about  f  inch.) 

Fam.  SpTuBTomidoB, 
12.  SpTiceroma  gigas.    Leach. 

A  small  specimen,  which  I  provisionally  refer  to  this  widely* 
spread  Antarctic  species,  was  picked  up  by  me  on  the  rocks  be* 
tween  tide-marks  at  Pirates  Bay,  and  a  second  from  the  same 
locality,  collected  by  Mr.  B.  M.  Laing,  was  handed  to  me  by  Mr. 
Chilton.  It  is  identical  with  a  species  common  on  the  East 
Coast  of  New  Zealand,  but,  with  them,  differs  in  a  few  details 
from  a  large  form,  of  which  I  have  specimens  from  the  Auck- 
land Islands.  In  no  group  of  Isopooa  is  there  more  need  of  a 
thorough  revision  of  the  genera  and  species  than  in  the  Sphsro- 
midffi ;  and  identification  of  many  of  the  described  forms  is  now 
a  matter  of  extraordinary  difficulty.  This  is  chiefiy  owing  to 
the  fact  that  various  naturalists  liave  taken  sexual  characters 
1^  of  generic  importance,  and  have,  consequently,  in  many  cases 
placed  males  and  females  of  the  same  species  in  genera.  This 
species  has  not  previously  been  described  from  Tasmania. 

18.  Sphcsroma  quoyana.    M.-Edw. 

I  obtained  a  solitary  specimen  of  this  well-marked  spedes 
between  tide-marks  on  the  Huon  Biver,  a  little  below  Frankliiu 
The  species  was  originally  described  by  Milne-Edwards,  from 
specimens  gathered  on  the  coast  of  Tasmania  by  M.  M.  Quoj 
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and  Ghtimard.     It  was  also  found  bj  Heller  (V07.  of  the 
«Novara")  at  Sydney. 

Fam.  AeeUidce, 
14  Jais  pvheicens. 

Jc&ra  puhescene.    Dana :  U.S.  Expl.  Expedn, 

Crustacea  (vol.  ii.,  p.  744,  pi.  xlix.) 

A  number  of  specimens  of  this  little  Crustacean  were  found 
in  the  tube  in  which  the  specimen  of  Sphceroma  Quoyana  was 
placed.  According  to  Dana,  the  forms  originally  described 
ny  him  were  taken  at  Nassau  Bay,  Tierra  del  Fuego,  parasitic 
on  SphacBroma  lanceolata,  I  have  gathered  this  species  at 
Auckland  aud  Dunedin,  and  Mr.  Chilton  has  recorded  it  from 
Lyttelton,  all  on  the  New  Zealand  coast.  Mr.  Cbilton 
described  his  specimens  under  the  name  Jcera  novce-zealanduB 
(Trans.  N.Z.  Inst.,  vol.  xv.,  p.  1S9),  the  generic  name  being, 
however,  changed  to  Jcera  by  Carl  Bovallius  ("  Notes  on  the 
AsellidsB."  iU)y.  Swedish  Acad,  of  Sc.)  We  have  since,  how- 
ever, discovered  that  our  New  Zealand  form  agrees  with  Dana's, 
and  it  therefore  comes  under  Bovallius'  genus  Jais,  the  most 
distinctive  character  of  which  is  the  tri-unguiculate  dactyli  of 
the  walking  legs. 

My  Tasmanian  specimens  agree  with  those  from  New  Zea- 
land in  most  points.  In  Dana's  brief  description,  the  first 
pair  of  antennse  are  said  to  be  4-jointed;  in  my  specimens 
they  are  6-jointed,  which  is  also  the  ease  in  the  only  other 
species  of  the  genus,  /.  Hargeri, 

Tribe  Ampkipoda, 

Family  Orchestidoe, 

15.  TalUrus  sylvaticus.    Haswell  (PI.,  iv.,  figs  1-10). 

This  terrestrial  species  was  originally  described  from  New 
South  Wales,  where,  according  to  Professor  Haswell,  it  is 
"  abundant  on  moist  ground,  in  wood  and  scrubs."  He 
adds; — "I  have  received  specimens,  obtained  by  Mr.  0«o. 
Masters,  from  Bootyhill  (a  point  about  30  miles  from  the 
coast)  where  it  is  vei^^  common ;  how  much  further  inland  its 
range  may  extend  I  have  no  exact  data  to  enable  me  to 
determine;  probably  it  is  confined  to  a  maritime  belt  of 
moderate  breadth,  as  I  am  informed  that  it  is  not  met  with  in 
the  far  interior."  I  think  that  perhaps  the  long  and  severe 
droughts,  to  which  the  interior  of  Australia  is  liable,  would 
prove  more  effective  barriers  against  the  spread  of  Amphipoda^ 
than  either  distance  or  even  ranges  of  mountains.  He  goes 
on  to  sa^ :  *'  I  have  never  observed  it  on  the  sea-shore."  The 
Tasmanian  specimens  in  the  Australian  Museum,  Sydney^ 
originally  described  by  Haswell  as  T.  affinis,  were  collected  by 
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Mr.  Kendall  Broadbent,  but  no  precise  locality  is  given.  Mr» 
G.  Chilton  writes  me  (June  13th,  1892)  :  "  I  have  an  abundance 
of  specimens  from  two  situations  oq  the  Mount  Kosciusko 
plateau  *';  these  were  collected  by  Mr.  E.  Helms.  I  collected 
several  specimens  among  dry  leaves,  moss,  etc.,  in  the  bush  on 
the  slopes  of  Mt.  Wellington,  a  short  distance  above  •*  The 
Springs,"  at  a  height,  therefore,  of  about  2500  feet ;  and  I 
have  since  received  numerous  specimens,  collected  by  Mr. 
Morton  from  the  same  locality,  as  well  as  from  other  parts  in 
the  neighbourhood  of  Hobart. 

By  the  kindness  of  Prof.  Haswell,  I  have  been  enabled  to 
compare  my  specimens  with  types  of  the  New  South  Wales 
form,  to  note  any  differences,  and  to  amplify  the  description 
in  the  catalogue  of  the  Australian  Crustacea. 

Both  pairs  of  aniennce,  as  is  the  case  in  most  or  all  Amphi- 
poda,  vary  considerably  in  length  and  in  the  number  of  the 
joints  of  the  flageUa,  according  to  the  age  of  the  individuals. 
This  character,  it  seems  to  me,  has  generally  been  accorded  tea 
much  importance  as  a  basis  of  classification  in  this  group.  The 
Australian  specimens,  however,  are  more  strongly  setose  than 
the  Tasmanian,  and  this,  feature  prevail^  throughout  most  of 
the  appendages.  The  upper  lip  is  large,  rounded  and  prominent. 
The  Tnandihiea  (fig.  I)  are  slightly  different  in  the  two  forms, 
mv  Tasmanian  specimens  having  the  molar  ridge  more  pro* 
minent  and  less  cup-shaped  than  the  others,  while  the  ciliated 
spines  are  fewer.  .  The  lower  Up  (fig  2)  is  of  a  more  or  less 
uniform  type  in  all  Orchestid^ ;  the  outer  edge  has  a  fiii^ely 
corrugated  border,  which  is  very  marked  in  some  of  my  speci- 
mens. The  maxillce  are  normally  developed ;  the  first  pair 
(fig.  3a)  have  the  outer  plate  ending  in  about  ten  stout  spines 
toothed  on  their  inner  edge,  while  the  inner  plate  is  slender 
and  ends  in  two  short  spines  ;  the  second  pair  (fig.  Sb)  have 
both  plates  rounded  at  the  end  and  fringed  with  fine  spines. 
The  maxillipeds  (fig.  4)  do  not  quite  agree  with  Haswell's 
description;  the  inner  plates  are  tipped  with  two  rounded 
teeth  (between  which  stands  a  seta)  with  a  small  tooth  on  the 
inner  side ;  the  outer  plates,  which  are  more  slender  and  extend 
forward  a  little  further,  end  in  two  short  setee;  the  three 
succeeding  articulations— forming  the  so-called  palp — become 
slender  proximally  and  bear  very  few  setsD,  while  there  is  only 
the  [rudiment  of  a  blunt  terminal  joint  (dactylos  ?)•  The 
posterior  gnathopoda  (fig.  6)  in  the  male  show  some  points  of 
difference— best  seen  by  reference  to  the  figures.  The  dactylos 
is  rounded,  and|  the  point  of  contact  with  the  margin  of  the 
propodos  marked  by  a  few  minute  hairs.  The  propodos  tapers 
to  a  rounded  end,  and  its  upper  edge  is  thin  and  flange-like^ 
as  are  the  projecting  processes  of  Ae  carpus  and  meros.  In 
my  Sydney  specimens  (flg.  6)  the  flai^^  on  the  lower  side  of 


Digitized  by 


Google 


Digitized  by  VjOOQIC 


<J' 


PlV 


Digitized  by  VjOOQIC 


BT  GEO.  M.  THOMSON,  F.KS.  61 

the  carpus,  and  the  tubercular  projection  of  the  meros  are 
protected  by  a  few  small  spines.  In  the  Mt.  Weilington 
specimens,  on  the  other  hand,  the  flanges  on  the  carpus  are 
toinner  and  more  flattened ;  the  meral  projection  is  also  flange- 
like and  rounded,  and  the  whole  limb  is  almost  destitute  of 
bairs.  The  pereiopoda  are  generally  simpler  and  less  spinous 
in  the  Tasmanian  than  in  the  N.S.  Wales  form.  The  branchiae 
of  the  ^A  pair  in  the  males  (fig.  7)  are  peculiarly  modified. 
X  cannot  find  any  reference  to  this  structure  in  any  other  of 
the  Orchestid»,  and  would  provisionally  suggest  that  they  serve 
as  a  sort  of  clasping  organ  to  assist  in  copulation.  In  the 
largest  specimen  examined  they  were  curled  up,  instead  of  being 
somewhat  flattened,  as  they  appear  in  the  figure.  I  am  not 
sure,  also,  whether  they  are  equally  developed  on  both  sides  of 
the  body.  The  pleopoda  are  reduced  to  a  very  rudimentary 
condition.  The  first  pair  (fig.  8)  have  both  branches  developed, 
but  they  are  small  and  feeble,  and  the  set»  are  extremely 
Blender;  the  second  pair  are  still  smaller  and  more  feeble, 
labile  I  have  failed  to  find  the  third  pair  at  all  in  those  speci- 
mens examined.  This  defective  condition  is  probably  due  to 
the  terrestrial  habits  of  these  Crustacea,  as  in  aquatic  Amphi- 
pods  these  appendages  serve  as  swimmerets,  and  aid  the  animal 
in  forward  progression.  In  terrestrial  forms  this  function 
being  no  longer  required,  the  necessity  for  the  organ  ceases, 
and  it  has  accordingly  retrograded  in  its  development.  The 
three  pairs  oiuropoda  (posterior  pleopoda  of  most  authors)  are 
much  as  figured  in  Haswell's  original  paper  TProc.  Linn.  Soc. 
N.S.W.,  vol.  iv.,  pi.  vii.,  fig.  1)  the  ante-penultimate  pair  being 
much  the  longest,  and  reaching  furthest  back.  The  telson 
{fig.  9)  appears  to  me  to  be  quite  entire,  rounded  at  the 
extremity,  and  furnished  with  three  small  spines  on  each  side. 
There  is  a  delicate  longitudinal  median  line  visible  with  a  high 
power,  but  this  is  due  to  the  paired  organs  underneath  showing 
up  through  its  semi-transparent  substance.  I  can  detect  no 
trace  of  deavage  of  the  organ.  Close  underneath  it  lie  the 
▼ery  short  ultimate  uropoda  (fig.  10)  with  their  conical  terminal 
joint,  ending  in  a  singlis  spine.  Looking  at  the  telson  from 
above,  the  extremities  of  these  appendages  slightly  protrude, 
and  this,  probablv,  led  Prof.  BaswoII  to  conclude  that  the 
telson  was  **  cleft  in  the  middle  line  posteriorly." 

The  specimens  found  by  me  were  yellowish  or  yeJlowish- 
brown  in  colour.  The  largest  was  -^  inch  (or  10  mm.)  in 
length. 

16,  Talorchestia  diemenensis.    HasweU  (Fl.  v.,  figs.  6-d.) 

This  species  is  relegated  to  the  genus  Orchestia  by  the  Bev. 
T.T.  Stebbing^  (Ann.  &  Mag.  of  Nat.  Hist.,  Oct.  1891,  p.  325) 
<^-<<  Since  both  the  figure  and  the  description  show  that  the 
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first  gnathopod  in  the  female  is  not  simple,  but  sub-chelate^ 
that  is  to  say,  it  has  the  precise  character  which  separates 
Orehestia  from  Talorcheetia,'*  Unfortunately  the  figures  whkh 
accompany  Haswell's  original  description  (in  Proc,  Linn.  See. 
N.S.W.,  vol.  iv.,  pL  vii.,  fig.  6)  are  too  imperfect  to  be  of  any 
ydue  for  reference,  while  the  description  of  the  female  gnatho- 
pod (I.e.  p.  248)  is  by  no  means  clear,  and  may  easily  stand  the 
interpretation  put  on  it  by  Mr.  Stebbing.  In  specimena 
examined  by  me,  the  first  gnathopod  in  the  female  is  simj^ 
nnguiculate  (fig.  6)  while  the  second  (figs.  7  and  S)  is  imperfe<^y 
sub-chelate.  There  is  no  doubt,  therefore,  that  Prof.  Hasweu 
is  correct  in  his  identification  of  this  species  as  a  TalorcheHi^ 
The  species  is  apparently  abundant  on  the  beaches  between 
tide-marks,  as  I  have  numerous  specimens  taken  from  the  under- 
sides of  stones  in  the  Derwent  and  Huon  estuaries,  and  firom 
Pirates  Bay.  I  have  also  one  large  female  specimen,  caught 
in  a  rock-pool  at  Pirates  Bay,  which  looks  different  in  fi«nml 
appearance,  but  appears  in  details  of  structure  to  assimuate  so 
closelv  to  this  species  that  I  am  unable  to  separate  it.  It  is 
fhlly  half  an  inch  long,  and  has  the  whole  anterior  part  of  the 
body  more  tumid  than  my  other  specimens.  The  New  Zealand 
Talorchestia  quoyana  and  T.  tunuda  are  species  which  cannot 
bear  immersion  in  water,  as  they  drown  in  a  short  time.  This 
Tasmanian  species  appears  to  resemble  littoral  species  of 
orehestia  in  this  respect. 

17.  Hyale  rupicola, 

AUorchestes  rv^icola.  B!asw.  (Proc.  Linn.  SocN.S.  Wales,  toL 
ir.,  p.  250,  pi.  viii.,  fig.  1.) 

Specimens  of  this  species  were  obtained  by  me  from  under 
«tones  between  tide-marks  in  the  neighbourhood  of  Hobart. 
They  differ  &om  specimens  taken  in  Port  Jackson,  and  kindly 
sent  me  by  Prof.  Haswell,  in  having  the  inferior  antennie 
stouter  an'd  more  densely  fringed  with  setie  on  the  lower 
margin.  Prof.  Haswell  has  not  described  the  differences  in 
the  sexes ;  his  description  of  the  gnathopoda  applies  to  the 
male  only. 

In  the  females  the  first  gnathopod  very  closely  resembles  the 
corresponding  limb  in  the  male,  but  is  smaller.  The  second 
gnathopod  is  also  very  similar  in  general  form,  but  is  con- 
siderably larger  than  the  limb  anterior  to  it,  and  has  a  some- 
what similar  ciliated  projection  on  the  lower  side  of  the  carpus. 
The  so-called  marsupial  plate  is  large,  rounded  in  front,  endinff 
in  as  acute  postero-inferior  angle,  and  is  finely  fringed  au 
round  with  cuia.  '  The  coxal  plate  of  the  same  limb  is  nearly- 
circular,  and  its  margin  is  quite  smooth. 

This  species  has  not  hitherto  been  recorded  from  Tssmania. 
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Fam.  Lysianassidce 

IS,  Lydanax  stebhingi  *  n.  sp.  (PI.  iii,  figs.,  9-18 ;  PI.  v.,  figs. 

9  and  10.) 

The  species  is  founded  on  a  single  specimen  (a  male)  whick 
was  obtained  in  a  rock-pool  at  Pirates  Bay  hj  Mr.  B.  M.  ^ 
Laing,  and  was  handed  to  me   by  Mr.   Chilton.     The  fol-  ^ 
lowing  is  the  specific  character : — 

Head,  with  a  yerj  minute  rostrum,  lateral  lobes  rounded ; 
the  back  is  smooth ;  eyes  large,  somewhat  reniform,  with  very 
numerous  ocelli;  anterior  antennaB  stout,  almost  pyrifcurm; 
peduncle  longer  than  flagellum;  second  antennae  long  and 
smooth ;  mandibles  smooth  at  the  apex,  without  cutting  teeth ; 
xnazillipeds,  with  the  outer  plate,  Urge,  rounded  and  entire ; 
dactylos  of  second  pair  of  gnathopoda  almost  obsolete ;  last 
pair  of  uropods  very  short,  inner  ramus  rudimentary. 

.The  firit  antennx  (PI  iii.,  fig.  10)  are  as  long  as  the  head 
and  first  segment  of  the  thorax;  the  first  joint  is  very  stout, 
one-third  the  length  of  the  whole  appendage,  and  quite  smooth ; 
the  second  and  third  joints  are  shorter  and  less  swollen,  and 
together  only  about  two-thirds  as  lon^  as  the.  basal  joint ;  the 
secood  with  a  few  setas  on  the  lower  margin ;  fiagellum,  about 
ten-jointed,  tapering  to  a  very  fine  point,  each  joint  bearing  a 
few  seta9;  secondary  appendage,  about  six-jointed,  rather 
shorter  than  the  principal  flagellum. 

The  second  antennce  are  as  long  as  the  head  and  thre|^ 
anterior  thoracic  segments ;  the  peduncle  is  short,  and  has  the 
fifbh  joint  bent,  almost  at  right  angles  with  the  fourth,  so  that 
the  rest  of  the  limb  is  bent  back  along  the  side  of  the  body ; 
the  flagellum  is  long  and  many  (30-40)  jointed,  the  joints  are 
as  broad  as  they  are  long,  and  are  destitute  of  setae. 

The  mandibles  (fig.  11)  end  in  a  smooth  point,  and  have 
about  five  minute  blunt  spines  on  the  margin  behind  it ;  the 
molar  tubercle  is  verv  feeole ;  the  three-jointed  palp  is  placed 
at  a  considerable  distance  from  the  apex  of  the  limb;  the 
second  joint  is  the  longest,  and  bears  three  small  setae  near  its 
extremity;  the  third  joint  is  longer  than  the  very  short  first 
one,  and  has  about  four  small  terminal  setae. 

The  first  maxillcB  (figs.  12  and  13)  have  the  outer  plate 
ending  in  about  ten  or  eleven  spines  pectinately,  toothed  on 
the  inner  margin;  palp  very  slender,  ending  in  one  long  seta; 
inner  plate  short,  ending  in  a  minute  seta. 

The  second  maxillcB  (fig  14)  have  the  outer  plate  narrow, 
and  ending  in  about  ten  very  slender  spines;  inner  plate, 
broader,  with  rather  more  spines,  which  are  stouter  and  slightly 
shorter. 

In  oomplimeiit  to  the  Rer.  Thos.  R.  B.  Stebbing,  aattaor  of  tbt  Beport  on  tte 
Aml^poda  of  the  '*  Challenger  "  Expedition. 
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The  maxillijteds  (fig.  15)  haye  the  basal  plate  elongated^ 
notched  at  the  apex,  and  finely  setose  on  the  margin;  the 
outer  plate  is  large,  rounded,  and  has  the  margin  perfectlj 
entire,  except  below  the  middle  of  the  inner  side,  where  it  bears 
two  or  three  minute  spines ;  the  palp  reaches  a  little  beyond 
the  outer  plates,  and  has  the  joints  finely  setose. 

The^ra^  gnathojpoda  (fig,  16)  are  simple  aud  pediform  ;  the 
side  plates  are  large,  and  are  produced  anteriorly  ;  the  bases  is^ 
straight ;  the  ischium  short,  and  the  meros  is  sub-equal  to  it 
in  length,  and  is  produced  on  the  lower  setose  margin  into  a 
conical  projection  ;  the  carpus  is  rather  longer,  convex  above, 
with  tufts  of  setsB  at  the  upper  and  lower  extremities ;  propodos 
loDger  than  carpus,  tapenug  to  the  end,  and  with  tufts  of 
set®  on  the  lower  margin  ;  dactylos  slightly  curved,  simple. 

The  second  gnathopoda  (figs.  17  and  18)  are  long  and  slender  ; 
the  bases  is  loug  and  narrow ;  the  ischium  about  half  as  long, 
articulated  almost  at  ri^ht  angles  to  it,  and  with  one  terminal 
seta ;  the  meros  again  is  jointed  almost  at  right  angles  to  the 
ischium  (so  that  the  rest  of  the  limb — in  the  dead  specimens — ^is 
nearly  parallel  to  the  basos),  and  bears  one  long  seta  and  a 
iringe  of  very  minute  hairs  on  its  lower  margin ;  the  carpus  is 
about  as  long  as  the  ischium,  is  fringed  with  minute  hairs  on 
both  surfaces,  and  bears  two  or  three  long  set®  at  the  extremity 
of  its  upper  and  lower  margins;  the  propodos  is  oval,  broader 
than  the  carpus,  but  little  more  than  half  as  long ;  it  is  fringed 
with  yery  minute  hairs  on  its  lower  margin,  and  on  the  upper 
half  of  its  upper  margin  bears  a  number  of  long  setaa ;  the 
dactylos  is  curved,  and  so  small  at  to  be  almost  undistinguishable 
even  when  magnified  150  diameters. 

The  first  jpereiojpoda  (PI.  v.,  fig.  9)  have  the  side-plate  nearly 
rectangular  in  form,  and  twice  as  deep  as  it  is  broad.  In  the 
second  (PL  v.,  fig.  10)  the  side-plate  is  the  same  depths  but  the 
lower  half  is  produced  backwards  as  a  rounded  lobe,  at  right 
angles  to,  and  twice  as  broad  as,  the  upper  hall  The  limb  of 
the  first  pair  is  rather  longer  and  more  slender  than  that  of 
the  second ;  both  are  furnished  with  a  few  slender  setee  on  the 
lower  side  of  the  ischium,  meros,  and  earpus.  The  third  jperetO" 
jpoda  are  somewhat  shorter  than  the  two  anterior  pairs ;  the 
side-plates  are  only  about  half  as  deep  as  those  of  the  second 
pair,  but  are  considerably  broader  than  deep ;  the  basos  is 
posteriorly  produced  into  a  large  rounded  plate,  while  the 
meros  is  also  produced  into  a  broadened  fiange,  which  extends 
downwards  at  its  apex,  and  ends  in  a  seta ;  the  front  margin  of 
the  basal  joints  is  furnished  with  simple  setsB.  In  the  fourth 
and  fifth  pairs  the  side-plates  are  successively  smaller,  and  the 
plates  on  the  basos  larger  than  in  the  third  ;  the  margins  also 
nave  short  spines  instead  of  setse ;  the  dactylos  of  the  last  pair 
is  slender  and  nearly  straight ;  in  all  the  anterior  pairs  it  ia 


Digitized  by 


Google 


BY  GEO.  M.  THOMSON,  F.L.S.  65 

litronger  and  more  curved.  The  uropoda  decrease  in  length 
poBteriorlj,  the  last  pair  being  venr  short ;  the  outer  branch  of 
this  pair  ends  in  a  stout  terminal,  and  two  short  lateral 
spines,  the  inner  is  short  and  quite  rudimentary  ;  the  telson 
appears  to  be  cleft  to  the  base,  and  each  lobe  to  end  in  two 
small  spines.  Unfortunately  my  observation  was  made  from, 
the  side,  as  I  had  mounted  my  only  specimen  as  a  permanent 
«lide  before  I  observed  this  detail  from  above. 

Lengthy  6  mm.  (about  j  inch). 

Colour,  nearly  white. 

Integument,  very  hard  and  brittle,  without  any  markings. 

Fam.  Atylida, 

19.  Atyloides  tasmanicB,  Nov.  sp.  (PL  ii.,  figs  9-15  ;  PI.  iii, 
figs.  1  and  2.) 

The  specimens  referred  to  this  genus  agree  in  nearly  aU 
respects  with  Stebbing's  definition  ("  Challenger  "  Amphipoda, 
p.  913).  In  the  first  antennsB,  however,  I  can  discover  no  trace 
of  the  small  accessory  flagellum  ;  but  this  is  such  a  small  organ, 
that,  except  in  dissected  specimens,  it  would  be  easily  over- 
looked. The  first  maxillsB,  also,  have  only  about  six  setas  on 
the  inner  plate,  in  this  respect  resembling  Stebbing's  genus, 
Atylopsisy  from  which,  however,  it  differs  in  not  having  the 
upper  lip  bilobed. 

The  body  is  compressed,  perfectly  smooth  (minutely  rugose 
under  a  high  power),  and  not  in  any  way  carinated  dorsally. 
The  front  of  the  cephalon  is  hardly  produced  between  the 
rather  large  subquadrate  eyes. 

The  first  arUennce  (fig.  9)  are  about  half  as  long  as  the  body ; 
tlie  joints  of  the  peduncle  are  short  and  broad,  diminishing  in 
size  distally,  and  are  densely  tufted  on  the  ends  of  the  lower 
margin  with  setae ;  the  flagellum  is  nearly  twice  as  long  as  the 
peduncle ;  the  joints  are  broader  than  long,  and  at  intervals  of 
naif  a  dozen  or  more  (fewer  at  the  proximal  end)  occurs  a 
broader  joint  tufted  with  the  auditory  (?)  setae  so  characteristic 
of  this  and  allied  genera.  In  one  dissected  specimen  the 
flagellum  had  about  for^  articulations. 

The  second  antennas  (ng.  10)  are  sub-equal  in  length  with 
those  of  the  first  pair ;  the  second  joint  of  the  peduncle  has  a 
stout  spine  at  its  lower  extremity,  while  the  next  three  joints 
are  sub-equal  in  length,  and  are  tufted  with  numerous  setae  on 
the  end  of  the  lower  margin ;  the  flagellum  is  between  two 
and  three  times  as  long  as  the  peduncle  ;  the  joints  are  very 
numerous,  are  broader  than  long,  and  about  everv  second  is 
tofted  with  minute  setae;  the  upper  lip  is  rounded  and  not 
incised. 

The  mandibles  (fig.  11)  have  seven  slender  spines  serrated  on 
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ike  convex  margin  on  the  spine-row;  the  molar  tubercle  is 
large,  and  is  crossed  by  about  twenty  lines  of  serrations ;  its 
inner  edge  is  defined  by  a  tuft  of  small  spines ;  the  palp  (fig. 
12)  has  the  second  and  third  joints  sub-equal  in  length  ;  the 
basal  joint  is  broadened  distally,  and  has  numerous  strone 
spines  on  its  inner  margin  ;  the  second  joint  is  fringed  witE 
two  rows  of  setsB,  especially  towards  the  distal  end,  thus 
forming  a  kind  of  sheath,  into  which  the  somewhat  falcate 
third  joint  can  be  bent ;  this  last  joint  is  setose  on  the  inner 
margin,  and  ends  iu  about  nine  spines,  of  which  the  inner  four 
are  pectinate. 

The  first  maxillce  (fig.  13)  have  the  inner  plates  small  and 
furnished  at  the  extremity  with  six  plumose  sets ;  outer  plates, 
with  about  ten  stout  spines,  more  or  less  toothed  on  their 
inner  margins;  outer  joint  of  palp  fringed  with  about  ten 
toothed  spines,  and  a  corresponding  number  of  short,  simple 

BetSB. 

Second  maxillce  (fig.  14)  having  the  inner  plate  fringed  with 
about  fifteen  plumose  setae  on  the  inner  margin — both  plates 
ending  in  fine  setae. 

The  maxillipeds  (fig.  15)  have  the  inner  plates  narrow,  and 
reaching  considerably  beyond  the  extremity  of  the  first  joint 
of  the  palp,  densely  fringed  with  curved  setae,  which  hide  the 
three  short  teeth  at  the  apex ;  outer  plates  almost  reaching  the 
end  of  the  second  joint  of  the  palp,  also  densely  fringed  round 
the  ends  and  inner  margins  with  spines  and  plumose  setas; 
palp  densely  setose. 

First  gnaihopoda  (PI.  iii.,  fig.  1)  with  the  coxal  plates  rounded 
and  very  short ;  basos  with  numerous  setae  near  the  base  on 
the  lower  margin  and  at  the  distal  end ;  the  short  ischium  and 
meros  are  also  thickly  furnished  with  setae ;  the  carpus  is 
nearly  smooth  on  the  upper  margin,  while  the  lower  is  con- 
siderably rounded,  and  is  densely  fringed  on  the  edge  and  on 
both  sides;  the  propodos  is  broader  than  the  carpus,  the 
distal  half  of  the  lower  margin  forming  the  oblique  palm,  which 
18  defined  by  a  group  of  thiee  or  four  strong,  straigat  spines  on 
each  side;  the  whole  joint  is  furnished  with  tufts  of  short  setae 
on  the  upper,  and  numerous  rows  of  long  setae  on  the  lower 
margin,  sides,  and  end  ;  dactylos,  slender  and  curved. 

Second  gnathopoda,  somewhat  similar  to  the  first  pair,  and 
Bub-equal  in  size  with  coxal  plates,  short  and  rounded  ;  gill^ 
large,  not  reaching  to  the  meros ;  basos,  long,  straight,  imd 
with  very  few  spines  on  the  margins ;  ischium  and  meros  short, 
the  latter  densely  setose  on  its  distal  half ;  carpus  nearly  tri- 
angular, with  its  lower  margin  produced  downwards  and 
thickly  setose ;  propodos,  tapering  distally,  the  palm  defined 
by  a  group  of  four  pairs  of  stout  spines,  the  whole  joint  densely 
setose ;  dactylos,  stout,  minutely  setose  on  the  inner  margin. 


Digitized  by 


Google 


BY  GEO.  M.  THOMSON,  F.KS.  67 

Fereiopodaf  increasing  in  len^h  posteriorly.  Second  pair 
with  ooxal  plates  broadened  and  rounded  behind ;  third  pair 
with  coxal  plate  short,  two-lobed,  front  lobe  rounded,  bind  lobe 
produced  somewhat  downwards,  and  bearing  three  spines; 
fourth  and  fifth  pairs  with  the  coxa]  plate  developed  only  as  a 
posterior  lobe ;  basal  plates  extended  widely. 

Fleopodoy  with  the  peduncles  smooth,  their  extremity  pro- 
duced—in some  pairs  at  least — ^into  a  curved  process  beside 
the  base  of  the  outer  ramus. 

Uropoda  (PI.  iii ,  fig.  2) — First  pair  with  a  long  peduncle 
and  short  rami;  second  pair  with  peduncle  not  reachiog  to 
extremity  of  that  of  the  preceding  pair,  rami  sub-equal ;  both 
pairs  furnished  with  a  row  of  marginal  spines  on  the  peduncle, 
and  three  or  four  on  the  rami ;  Peduncles  of  the  third  pair 
much  shorter  than  the  telson ;  rami,  sub-equal  in  length, 
broadly  lanceolate  in  form  and  tapering  to  a  very  acute  apex, 
firinged  on  both  margins  vnth  numerous  spines,  each  carrying 
a  long  plumose  seta  in  its  axil. 

TeUon,  long,  reaching  as  far  as  the  extremity  of  the  second 
pair  of  uropoda,  cleft  beyond  the  centre,  the  lobes  slightly 
tapering  and  rounded  at  the  ends,  margins  quite  destitute  of 
spines  or  sets. 

Length  of  the  largest  specimen,  7  mm.  (about  ^^^th  of  an 
inch). 

This  species  was  found  in  rock-pools  at  Pirates  Bay. 

This  species  may  belong  to  Boeck's  genus,  Fowtogeneia,  but 
differs  in  having  the  third  joint  of  the  maodible-palp  nearly 
as  long  as  the  second,  and  in  wanting  the  accessory  one-jointed 
appendage  to  the  first  antennse. 

On  the  other  hand,  Stebbing  defines  Atyloides  as  having 
'^ spine-teeth  (not  slender  spines)  on  the  inner  margin  of  the 
outer  plate  of  the  maxillipeds."  In  the  present  species  the 
inner  margin  has  slender  spines  and  no  teeth.  The  distinctions 
between  the  two  genera  seem  to  me  altogether  too  slight. 

Fam.  Gfatnmari(f(B. 

OenuB  NiphargiM,  Schiodte, 

This  genus  was  instituted  in  1851,  for  the  reception  of  an 
eyeless  Amphipod,  found  in  the  subterranean  waters  of  rarious 

Krts  of  Europe.  Spence  Bate,  in  the  British  Museum  Cata- 
^e,  gives  us  one  of  the  characters  of  the  genus  *'eyes 
minute,"  and  describes  four  species,  all  subterranean.  Czer- 
niavski,  in  1868,  added  a  species  from  the  Black  Sea,  with 
"oTal,  fairly  large  eyes,"  while  Grimm  obtained  another,  a 
blind  species,  in  the  Caspian,  at  depths  of  85-90  fathoms. 

Among  the  Crustacea  examined  by  me  in  the  present 
collection  are  two  fresh-water  species,  which  I  think  must  be 


Digitized  by 


Google 


68  NOTES  ON  TASMANIAN  CKUSTACatA,  ETC. 

placed  in  this  genus,  though  thej  are  somewhat  different  m 
appearance,  and  diverge  somewhat  from  the  generic  character 
ot  Niphargu8f  as  defined  by  ©pence  Bate.  On  the  other  hand, 
neither  is  sufficiently  distinct  to  justify  the  iustitution  of  a 
new  genus  for  its  reception,  especially  as  the  classification  of 
the  whole  group  is  in  want  or  revision.  I  accordingly  plaoa 
these  forms  here,  pointing  out  under  each  species  the  features 
in  which  they  differ  from  the  generic  character. 

20.  Nipharyus  mortoni,^  n.  sp.  (PI.  ir.,  figs.  11  and  12  ;  PL  v., 
figs.  1-6  ) 

The  specimens  described  here  were  first  found  by  me  in  a 
small  stream  above  Franklin,  on  the  Huon  Eiver,  at  aa 
elevation  of  200  to  300  feet  above  tide-marks  The  stream  afe 
the  time  of  my  visit  was  a  minute  runnel  of  water,  which  had 
•  cut  a  subterranean  channel  in  many  parts,  and  only  here  and 
there  showed  itself  above  ground.  The  little  Crustacea  were 
somewhat  difficult  of  capture.  They  were  mostly  found 
creeping  about  under  the  little  stones  and  bits  of  wood  in  the 
stream ;  but,  as  soon  as  their  hiding-places  were  disturbed, 
they  abandoned  themselves  to  the  current,  and  were  swept 
at  once  into  darkness. 

About  the  same  time  Mr.  Laing,  of  Christchurch,  N.Z., 
obtained  one  specimen  (handed  to  me  by  my  friend,  Mr. 
Chilton)  from  the  under  side  of  a  stone  in  a  stream  near  The 
Springs,  Mt.  Wellington,  that  is  is  at  an  elevation  of  some 
2000ft.  More  recently  I  have  received  a  considerable  number 
of  specimens  from  Mr.  Morton,  who  obtained  them  from  the 
same  locality.  These  were  found  clinging  to  the  undersides  of 
stones,  pieces  of  wood,  etc.  There  is  some  slight  diversity 
amongst  the  different  specimens  from  Franklin  and  Mt. 
Wellington,  chiefly,  however,  in  the  relative  number  of  hairs, 
setsB,  etc.,  occurring  on  the  different  organs.  Such  variationa 
are  probably  only  individual  or  sexual. 

The  gnathopoda  in  this  species,  have  not  the  propoda  as 
broad  as  is  usual  in  the  genus.  This,  however,  is  not  a  feature 
of  such  importance  as  the  fact  that  the  telson  is  cleft  into  two 
distinct  divisions,  while  in  Niphargus  it  is  a  single  telson, 
though  deeply  cleft.  This,  along  with  various  other  characters, 
induced  me  at  first  to  place  the  species  in  the  genus  Meliia,  to 
which  it  approximates  in  many  respects.  But  the  latter  genua 
is  characterised  infer  alia  by  the  great  diversity  of  the  gnatho- 
poda in  the  two  sexes,  a  feature  which  is  quite  wanting  in  the 
present  form.     The  following  are  the  specific  characters  : — 

Body   (PI.  v.,  fig.  5)  greatly  compressed;    Coxab  of  four 

*In  honour  of  Mr.  Alex.  Morton,  F.L.S.,    Secretarr  of  the  Boyal  Sodety  of 
Tasmania. 
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imterior  thoracic  segments,  as  deep  as  the  segments  themselves, 
the  three  posterior  not  half  as  deep  ;  fourth  much  wider  than 
those  in  front  of  it;  eyes  small,  oblong,  close  to  the  front 
margin  of  the  cephalon ;  upper  antennsB  with  joints  of  the 
peduncle  sub-equal ;  lower,  with  the  peduncle  slightly  shorter 
than  that  of  the  upper  pair ;  maiillipeds,  stout,  with  4-jointed 
palp  ;  both  pairs  of  gnathopoda  sub -equal,  much  compressed ; 
terminal  uropoda  longer  than  the  preceding  pairs,  inner  branch 
Almost  obsolete ;  telson  cleft  into  two  portions. 

The  length  of  the  largest  specimen  was  -^  inch  (I4mm.) 
The  integument  is  generally  smooth,  but  with  a  few  minute 
hairs  on  the  back  and  sides  of  the  abdominal  segments.  The 
margins  of  the  segments  are  also  nearly  quite  smooth. 

The  upper  antenna  were,  in  both  instances,  about  two-thirda 
as  long  as  the  whole  body ;  the  joints  of  the  peduncle  were 
sub-equal  in  length,  the  middle  one  being  slightly  the  longest ; 
the  flagellum,  in  most  instances,  was  about  twice  as  loog  as 
the  base,  but  in  one  example  it  was  quite  short.  This  may,  or 
may  not,  be  a  sexual  difference ;  I  could  detect  no  other  dis- 
tinction in  the  animal.  The  secondary  appendage  was  very 
amall  and  3-jointed. 

In  the  lower  antenna  the  peduncle  was  rather  shorter  than 
the  corresponding  part  in  the  superior  pair ;  the  fifth  joint  was 
rather  shorter  than  the  elongated  fourth ;  the  flagellum  was 
composed  of  only  some  dozen  joints,  which  were  almost  quite 
destitute  of  set®,  while  those  of  the  superior  pair  had  only  a 
few  minute  ones  at  the  extremities. 

The  mandible  palp  (PL  iv.,  fig.  11),  which  is  three-jointed,  has 
the  basal  joint,  as  usual,  very  short ;  the  second  is  the  longest, 
and  has  its  lower  margins  broadened,  flattened,  and  fiinged  in 
their  proximal  part.  This  seems  to  form  a  kind  of  sheath  or 
hollow,  into  which  the  somewhat  long  terminal  joint,  which  is 
beautifully  setose  along  its  lower  margin,  can  apparently  be 
folded 

The  first  maxilla  (PI.  iv.,  fig.  12)  have  the  outer  plate  ending 
in  about  ten  strong  spines,  the  inner  ones  pectinately  toothed 
on  the  inside ;  the  inner  plate  is  small,  and  carries  four  weak 
plumose  setsB  near  its  extremity;  the  palp  is  flattened,  and 
placed  nearly  at  right  angles  to  the  rest  of  the  limb,  its  elon- 
gated second  joint  ends  in  a  row  of  short  spines. 

The  second  m>axillas  have  the  outer  plate  carrying  numerous 
setsB  at  the  extremity,  while  the  smaller  inner  plate  is  fringed 
along  the  whole  inner  border. 

The  maxillipeds  (PI.  v.,  fig.  2 J  are  stout ;  the  plates  on  the 
first  joint  are  long,  oval,  and  thickly  fringed  with  setae  at  the 
end ;  the  plates  on  the  second  joint  are  larger,  more  round ed, 
and  thickly  setose  on  their  inner  sides ;  the  pdp  is  strong  and 
four-jointed,  with  numerous  setae  on  the  inside  and  extremities  ; 
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the  claw,  or  fourth  joint,  is  really  two-jointed  near  its  sharp  apex. 

The  first  and  second  pairs  of  gn(Uhopc(da  (PL  v.,  fig.  2)  are 
sub-equal  in  size  aod  form,  and  though  distinctly  sub-chelate 
are  not  very  large  ;  thev  have  the  basos  long ;  the  ischium  and 
meros  very  short — the  latter  produced  at  its  extremity  into  an 
acute  point ;  the  carpus  broadening  distally,  with  several  tufts 
of  setSB  along  its  lower  margin ;  the  propodos  sub-quadrate, 
with  the  palm  obliquely  transverse,  and  defined  by  a  stout 
spine ;  dactylos,  long,  and  slightly  curved.  Both  pairs  of 
hmbs  have  the  joints  much  compressed,  and  the  propoda 
fringed  with  tufts  of  setce,  especially  along  their  lower  margins. 

The  pereiojpoda  increase  in  length  posteriorly,  are  rather 
slender,  with  narrow  basa,  and  have  very  short  spinous  setsB, 
which  are  only  sparingly  produced  at  the  extremities  of  the 
joints. 

The  uropoda  (PI.  v.,  fig  3)  of  the  first  and  second  pair,  are 
Bub-equal  m  length,  and  shorter  than  the  outer  branch  of  the 
third  pair,  which  is  very  long,  while  the  inner  branch  is  so 
short  as  to  be  only  seen  with  difficulty. 

The  ielson  (PI.  v.,  fig.  4)  is  cleft  into  two  irregularly  tri- 
angular portions,  each  tipped  with  a  few  spines ;  the  number 
of  the  latter  varying  in  different  specimens. 

21.  Niphargus  montanvs,  n.  sp.  (PI.  vi.,  figs.  1-13.) 

My  first  specimens  of  this  interesting  form  were  handed 
me  by  Mr.  L.  Eodway,  who  obtained  them  on  the  top  of  Mt. 
Wellington  (4000ft).  He  had  collected  a  bunch  of  sed^  from 
some  swampy  ground  near  the  summit,  and  on  washing  out 
the  roots  in  a  basin  of  water,  observed  a  number  of  small 
amphipods  swimming  about ;  these  he  secured  and  banded  to 
me.  During  this  last  winter,  Mr.  Morton  made  the  ascent  of 
the  mountain,  and  obtained  a  considerable  number  of  speci- 
mens from  the  pools,  which  were  frozen  over  at  the  time. 

The  chief  point  in  which  this  species  differs  from  the  generic 
diaracter,  is  in  the  length  of  the  last  pair  of  uropods.  These 
are  hardly  longer  than  those  of  the  preceding  pair ;  but,  with 
this  exception,  it  coincides  very  well  with  Spence  Bate's 
definition.     The  following  are  the  specific  characters : — 

Cox£B  of  four  anterior  segments  produced  considerably 
downwards,  the  posterior  pairs  only  about  half  as  deep ;  eyes, 
relatively  large,  subieniform,  close  to  the  roimded  front  margin 
of  the  cephalon  ;  antennae,  short,  superior  pair  not  longer  than 
the  cephalon,  and  two  anterior  thoracic  segments;  lower  pair 
with  tne  joints  of  the  peduncle  sub-equal,  and  flagellum  short ; 
Maxillipeds,  stout,  with  4-Jointed  palp ;  both  pairs  of  the 
gnathopoda  sub-equal,  with  broad  carpi  and  nearly  square 
propoda ;  pereiopoda  and  uropoda  furnished  with  short,  very 
stout  marginal  spines ;  terminal  uropoda,  hardly  longer  than 
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Aie  preceding  pairs,  inner  branch  minute ;  telson  cleft  half- way 
to  tEe  base. 

Length  of  largest  specimens  6  mm.  (about  I  inch.)  The 
colour  varies  from  whitish-yellowish  to  brown,  probably, 
according  to  the  vegetation  of  the  pools  in  which  they  occur. 
The  integument  is  quite  smooth. 

The  first  antmnce  (fig.  2)  are  about  as  long  as  the  cephalon 
snd  two  anterior  segments  of  thorax;  the  first  joint  of  the 
peduncle  is  stout ;  the  second  shorter  and  more  slender ;  the 
third  half  as  long,  and  not  half  as  stout  as  the  first ;  the 
flagellum  is  few  (about  14-)  jointed,  and  is  somewhat  longer 
than  the  peduncle  ;  the  secondary  flagellum  is  very  short 
snd  two-jointed. 

The  second  antenna  are  about  half  as  long  as  the  first ;  the 
peduncle  only  shows  two  joints,  which  are  about  two-thirds  as 
long  as  the  peduncle  of  the  first  pair;  flagellum,  about 
eight-jointed,  shorter  than  peduncle ;  both  pairs  of  antennsB  have 
very  lew  short  hairs  on  them. 

The  mandible-palp  (figs.  3  and  4)  is  three-jointed  ;  the  second 
joint  has  only  a  tew  short  setm  on  it ;  the  third,  which  is  sub- 
equal  with  it  in  length,  is  sparingly  fringed  with  setSB  on  its 
lower  margin  and  extremity. 

The  first  maxillsB  (fig.  5)  end  in  six  stout  spines,  which  are 
all,  more  or  less,  pectinately  toothed  on  the  inner  edge ;  the 
palp  is  stout,  two-jointed,  and  ends  in  five  short  spines  ;  the 
inner  plate  is  rounded  at  the  end  and  bears  two  slender 
terminal  setaa. 

The  second  maxill®  (fig.  6)  are  very  thin  and  foliaceous,  each 
plate  ending  in  a  number  of  slender  setee. 

The  maxillipeds  (fig  7)  have  the  plates  on  the  first  joint 
short,  rounded,  and  bearing  four  blunt  teeth  and  numerous  set» 
at  the  extremity  ;  the  plates  on  the  second  joint  are  also  rather 
short  and  rounded  ;  the  inner  edge  at  the  extremity  carries  five 
short,  blunt  teeth,  outside  of  which  are  five  rather  long  and  stout 
spines ;  the  four-jointed  palp  has  numerous  set®  on  its  inner 
inarfi;in,  while  its  third  joint  bears  a  small  rounded  tubercle. 

The  gnathopoda  (fig.  8)  are  sub-equal  in  size  and  form  in 
both  sexes ;  the  side-plates  are  deeper  than  broad,  are  evenly 
rounded,  and  carry  a  few  fine  set®  on  the  lower  margin ;  the 
stoight  bases  has  a  few  long,  slender  setcB  on  the  posterior 
margin;  the  meros  is  short;  the  ischium  still  shorter,  and 
fringed  with  set»  on  its  distal  margin  ;  the  carpus  broadly  tri* 
angular,  and  carrying  a  f6w  setee  along  its  lower  edge ;  the 
pTopodos  is  nearly  square,  its  upper  edge  is  slightly  rounded, 
and  bears  a  few  cilia ;  the  lower  edge  is  rugose ;  the  trans- 
yerse  palm  is  fringed  with  minute  teeth,  and  ends  in  two  or 
three  stout  spines. 

The  pereiopoda  (figs.  9  and  10)  increase  slightly  in  length  to 
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the  fourth^  which  is  the  longest,  the  fifth  being  rather  shorter; 
«11  the  joints  are  furnished  with  clusters  of  short,  acute  spines  ; 
the  side-plate  of  the  first  pair  resembles  those  of  the  gnatho- 
pods ;  that  of  the  second  pair  is  broad  and  excavate  in  front ; 
the  third  is  two-lobed,  the  posterior  lobe  being  the  largest  and 
having  five  or  six  short  marginal  spines. 

The  first  and  second  uropods  (fig.  11)  reach  almost  as  far 
back  as  the  extremity  of  the  third  pair ;  the  last  has  the  outer 
branch  well  developed,  but  shorter  than  is  usual  in  the  genus  ; 
the  inner  branch  (fig.  12)  is  represented  by  a  minute  lobe 
tipped  with  a  single  seta ;  the  telson  (fig.  13)  is  cleft  half-way 
to  the  base,  each  division  ending  in  four  short  spines. 

22.  Mcera  fasciculaiaf  mihi. 

Megoemera  fasciculata^  mihi  (Ann.  and  Mag.  of  Nat.  Hist. 
Ser.  5,  vol.  vi.,  p.  5,  pi.  i.,  fig.  3.) 

Some  small  specimens  of  this  species  were  collected  by  Mr. 
S.  M.  Laing  in  shallow  pools  between  tide-marks  on  the  Huon 
river.  They  agree  very  closely  with  specimens  fipom  New 
Zealand. 

This  species  agrees  with  Boeck's  definition  of  Moray  except 
in  regard  to  the  second  gnathopoda»  which  have  fwt  the  hand 
^'  much  larger  than  in  the  first  pair."  It  is  somewhat  larger, 
but  not  more  than  half  as  long  again,  the  breadth  in  both  b^ng 
about  the  same. 

The  species  has  been  found  abundantly  on  the  east  coast  of 
New  Zealand  (South  Island)  by  both  Mr.  Ghilten  and  myself. 

AddeTidnm, 

In  Budde- Lund's  Crustacea  Isopoda  Terrestria,  p.  285,  a 
species  of  Armadillo  is  described  from  Tasmania,  unfortunately, 
without  figures.  I  append  here  a  translation  of  his  description. 
The  species  belongs  to  the  section  of  the  geniis,  characterised 
by  him  as  follows : — 

*'  External  terminal  rami  of  the  anal  feet  obliquely  tetragonal 
(trapezoidal),  usually  much  smaller  and  shorter  than  the  oasal 
articulation,  rarely  equal  in  size ;  epimera  of  the  first  segment 
of  the  body  simple,  slender ;  anal  segment  of  the  abdomen 
triangular,  with  the  apex  more  or  less  acute." 

Armadillo  miseUus. 
Oblong-oval,  very  convex,  opaque  (?) ;    body  everywhere 
distinctly  tubercled ;  the  whole  surface  minutely  pubescent. 

External  antennss   rather  shorter    than  half    the    body ; 
'  fla^ellum  5-articulate,  shorter  than  the  peduncle ;  first  artica* 
lation  of  the  flagellum  rather  shorter  than  the  next  three. 
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Gljpeus,  with  shorter  lobes,  sub-triangular,  epistome  some- 
what convex,  with  the  3uperior  margin  not  reaching  beyond 
the  front. 

First  segment  of  the  body  with  the  lateral  margin  thickened, 
slightly  revolute,  somewhat  furrowed  longitudinally,  sub- 
equally  cleft  behind;  epimera  of  the  second  segment  cleft, 
interior  part  short,  toothed ;  posterior  margin  of  the  first  three 
segments  slightly  sinuate  on  both  sides. 

Anal  segment  of  the  abdomen  not  broader  than  long,  con- 
tracted in  the  middle,  posterior  margin  nearly  straight,  with 
the  external  angles  rounded,  nearly  straight  (?)  ;  basal  articu- 
lation a  little  longer  than  broad,  external  branch  shortest, 
inserted  above  the  broader  internal ;  internal  branch  somewhat 
shorter  than  the  anal  segment. 

Colour,  greyish. 

Length,  8  mm.  ;  breadth,  3*75  mm. ;  height,  2  mm. 

The  specimen  described,  which  was  taken  in  Tasmania  by 
Dr.  Scheyer,  is  presented  in  the  Berlin  Museum. 

A  somewhat  aQied  species  (A,  vulgarej  is  described  by  Budde- 
Lxmd  as  having  been  collected  at  Melbourne. 


EXPLANATION  OF  FIGTTEES, 


Platb  I. 

"Eiga.  1  &  2.  EngSBUS  cunicularius. 

1.  Female,  nat.  size.    (The  abdomen  is  too  broad  in  the 

figure.) 

2.  Eostrum  (mag.) 

figs.  3-5.  Oebia  simsoni. 

3.  Animal,  nat.  size. 

4.  Bostrum,  from  above  x3. 

5.  Telson  and  uropods  spread  out,  x2. 

Figs.  6-13.  Oniscus  punctatus. 

6.  First  antenna,  x40. 

7.  Second  antenna  xIO 

8.  Bight  and  left  mandibles,  x56. 

9.  First  maxilla,  x56. 

10.  Second  maxilla,  x56. 

11.  Maxillipeds,  x40. 

12.  Extremity  of  abdomen  from  below  (an-anus)  xl9. 

13.  trropod,i26. 
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Plate  II. 
Figs.  1  to  8.  Actoscia  euchroa. 

1.  Outline  of  animal,  xlO. 

2.  Same  from  above,  xlO. 
8.  First  antenna,  x56. 

4.  Second  antenna,  x40. 

5.  Mandible,  x56. 

6.  First  maxilla,  x56. 

7.  Maxillipeds,  x56. 

8.  Last  segment  of  abdomen  and  uropods,  x40. 

Figs.  9-15.  Atyloides  tasmanisd. 

9.  First  antenna,  x40. 

10.  Second  antenna,  x40. 

11.  Mandibles,  x56. 

12.  do.        palp,  x56. 

13.  First  maxilla,  x56. 

14.  Second  maxilla,  x56. 

15.  Maxillipedy  x40. 


Plate  III, 
Figs.  1  &  2.  Atyloides  tasma^se. 

1.  First  gnathopod,x26. 

2.  Tehon  and  last  pair  of  uropoda,  x2G. 

Figs.  3-8.  Bocinela  spongicola. 

3.  Animal,  dorsal  view,  x3« 

4.  Mandible,  x26. 

5.  Extremity  of  mandible^  x56. 

6.  First  maxilla,  x41. 
7'.  Second  maxilla,  x41. 

8.  Maxilliped,  x41. 

Figs.  9-18.  Lysianax  stebbingi. 

9.  Outline  of  body,  x9, 

10.  First  antenna,  x41. 

11.  Mandible,  x41. 

12.  First  maxilla,  x41. 

13.  Extremity  of  same,  zl84. 

14.  Second  maxilla,  x41. 

15.  Maxilliped,  x4l. 

I  16.  End  of  first  gnathopod,  x41. 

I  17.  Second  gnathopod,  x41. 

^  18.  Hand  of  second  gnathopod,  xl25. 
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Plate  IV. 
I*ig8.  1-10.  TalitruB  sylyaticua. 

1.  Mandible,  x56. 

2.  Lower  lip,  z84. 

3.  Maxillse  (a)  firsfc  pair ;  (5)  second  pair,  x56. 

4.  Maxillipeds,  x56. 

6.  Second  gnathopod  of  male  (Sydney  specimen),  z13. 

6.  do.  do.  do.      (Mt.Welhngton8pecimen)y 
xlo. 

7.  Fifth  pereiopod,  x40. 

8.  Fleopod  of  first  pair,  x40. 

9.  Tel8on,x56. 

10.  Last  pair  of  uropoda,  x56. 

Tigs.  11  &  12.  Niphargus  mortonL 

11.  Mandible-palp,  x40. 

12.  First  maxUla,  x40. 


Plate  V. 
Figs.  1-5.  Nipbargus  mortoni. 

1.  Maxillipeds,  x40. 

2.  Second  gnathopod,  x26. 

3.  Extremity  of  aodomen  from  the  side,  xl7. 

4  Telsou  (t),  with  inner  branch  of  last  uropodj  (t*)  from 
*  above,  x28. 

6.  Outline  of  body  (of  female),  x5. 

ligs.  6-8  Talorchestia  diemenensis  (female.) 

9.  First  ffnathopod,  x26. 

7.  Second  c^nathopod,  x26. 

8.  Hand  of  second  gnathopod,  x56. 

Figs.  9  &  10.  Lysianax  stebbingl 


9.  First  pereiopod,  x26. 
10.  Second  pereiopod,  x26. 


Plate  VL 

Figs,  1-13.  Niphargus  montanus. 

1.  Animal,  x7. 

2.  Front  of  head  and  antemus,  x41. 


Digitized  by 


Google 


V6  NOTES  ON  TA8MANIAN  CBUSTACEA,  ETC. 

Figs.  8  &  4.  Mandibles,  x56. 

5.  First  maxilla,  xl25. 

6.  Second  maxilla,  xl25. 

7.  Maxilliped,  x56. 

8.  First  gnathopod,  x56. 

9.  Second  pereiopod,  x26. 

10.  Third  do.         x26. 

11.  Two  last  uropods  and  telsoo,  x56. 

12.  Last  uropod,  showing  the  inner  branch  (i.b.),  xl25. 

13.  Telson,  from  above,  x56. 

Phreaioicua  aiietrdlis,     Chilton. 

Pod  Scriptum. 

In  putting  aside  my  specimens,  described  in  this  paper,  fl 
found  in  the  tube  containing  NipJiargue  mantanua,  collected  by 
Mr.  Kodway,  a  single  immature  specimen  of  the  remarkable 
Isopod,  Phreatoicus  ausiralis.  The  specimen  was  only  about 
4  mm.  (a  little  over  ^  inch)  in  length.  The  occurrence  of  this 
species  adds  another  to  the  singular  group  of  forms  found  ih 
the  pools  on  the  top  of  Mt.  Wellington.  The  genus  was 
established  in  1882  by  Mr.  C.  Chilton,  for  the  reception  of  a 
blind  subterranean  Isopod — P,  typicvs — which  occurs  in  wells 
in  Canterbury,  New  Zealand.  In  1889,  Mr.  Chilton  received 
«  small  collection  of  Australian  Crustacea,  and  this  included  a 
new  species  of  Phreatoicus  (P.  australia)  from  Mt.  Kosciusko, 
At  a  height  of  5,700  feet.  ^ 

I  have  already  pointed  out  that  the  characters  of  Anaspis^ 
possessing,  as  it  does,  an  extremely  ^generalised  structure,  lead 
to  the  conclusion  that  it  is  of  great  antiquity.  The  same 
evidence  is  borne  by  the  occurrence  of  Niphargus  moniatius. 

The  evidence  of  the  antique  character  of  this  fresh-water 
&una  is  still  further  strengthened  by  Phreatoicus.  The  dis- 
tribution of  the  genus  is,  in  the  first  place,  remarkable,  one 
blind  species  occurring  in  New  Zealand,  and  another  possessing 
well-developed  eyes,  in  two  such  widely  separated  localities  as 
Mt.  Wellington  (4,100ft.),  in  Tasmania,  and  Mt.  Kosciusko 
(^5,700ft.),  in  south-eastern  Australia.  And,  again,  Phreatoicus 
is  a  highly  generalised  Isopod,  resembling  the  AsdlidcB  perhapa 
more  than  any  other  family,  but  sufficiently  distinct  to  be 
separated  as  the  type  of  a  new  family,  the  Phreatoidda, 

Probably  an  examination  of  other  streams  and  pools  at  high 
elevations  in  Tasmania  and  Australia  will  reveal  further 
examples  of  this  interesting  archaic  fresh-water  fauna. 


Digitized  by 


Google 


77 

NOTE  ON  A  TASMANIAN  "ACANTHIZA" 

(Bush  Tit). 
[By  Colonel  W.  V.  Leogb,  F.Z.S.,  late  F.L.S.]. 

Gould  has  figured  in  his  work  three  species  of  Acanthi zas 
from  Tasmania,  viz :  the  two  common  and  well-known  birds, 
Aeanthiza  chrysorrhcsa,  and  A.  diemenensia — the  **  Yellow  tail  '^ 
and  "  Brown  tail" — and  a  third,  A.  ewingi,  Ewing's  Aeanthiza. 
This  latter  species,  figured  on  Plate  35,  vol.  iii.,  B.  of  Australia, 
is  stated  to  differ  from  A.  diemenenBis  in  being  a  slenderer 
bird,  with  a  proportionately  longer  tarsus,  and  in  having  a 
rufous  band  on  the  wing,  formed  by  the  basal  portion  of  the 
outer  ribs  of  the  primary  feathers.  It  has,  however,  been 
expunged  from  modern  treatises  on  Australian  Avifauna,  for 
Mr.  Sharpe,  in  his  "  Catalogue  of  Birds,"  vol.  vii.,  p.  295, 
unites  it  with  A.  diemenenais,  and  Dr.  Ramsay  his  omitted 
it  from  his  "  List  of  Australian  Birds."  That  there  are,  how- 
ever, two  species  of  "  Brown  tail "  in  this  island  is,  I  am  of 
opinion,  tolerably  certain,  but  being  closely  allied  and  a 
sufficient  series  for  comparison  not  being  extant  in  the  national 
collection  at  the  British  Museum,  Mr.  Sharpe  failed  to  recog- 
nise their  distinctness.  For  many  years  past  but  little  attention 
has  been  paid  to  the  smaller  species  of  Tasmanian  birds,  and 
comparatively  little  scientific  work  done  among  them.  There 
is,  unfortunately,  no  carefully  formed  collection  of  Tasmanian 
birds  in  the  skin  existing  in  the  colony,  and  very  few  field 
notes  have  been  made  on  the  smaller  species  of  forest  birds, 
save  in  the  direction  of  oology.  The  consequence  is  that  such 
points  as  the  specific  distinctness,  or  otherwise,  of  two  little 
noticed  species  like  these  in  question  is  more  than  likely  to 
have  been  passed  over. 

Last  December,  when  visiting  -an  out-of-the-way  settlement 
on  the  Elephant  Hill,  near  St.  Mary's,  situated  about  >,500 
leet  above  sea  level,  I  met  with  a  solitary  bird  hopping  about 
the  8crub  and  bushes,  on  the  edge  of  a  clearing,  and  being 
attracted  by  its  peculiar  note,  I  procured  it,  having  by  chance 
nay  gun  with  me.  It  proved  to  be  a  small  Aeanthiza,  very 
sinmar  to  the  common  "  Brown  tail,"  or  Tasmanian  Aeanthiza, 
but  differing  in  having  the  forehead  pale  rufescent  grey, 
Mistead  of  rufous,  and  the  throat  and  foreneck  with  the 
parkings  much  less  pronounced  than  in  the  last-named  species ; 
in  fact  the  colouration  of  that  part  is  almost  uniform,  the 
centres  of  the  feathers  being  also  slightly  darker  than  the 
i^t  of  the  web.  At  the  ba^e  of  the  outer  webs  of  the 
primaries  there  is  a  narrow  rufous  band,  similar  to  that 
shown  in  Gould's  figure,  which,  however,  has  the  markings  of 
the  throat  more  pronounced  than  in  my  specimen,  owing  to 
the  absence  of  tluroat  markings.    I  was  inclined  to  took  on 

F 


Digitized  by 


Google 


78  NOTE  ON  A  TASMANIAN  '^AGANTHIZiL.'' 

the  bird  as  an  immature  male  of  the  common  Brown  Tail, 
particularlj  as  the  month  was  that  in  which  so  many  joun^ 
birds  are  procurable,  but  the  actions  and  note  of  this  in- 
dividual were  so  totally  different  from  that  of  the  Tasmanian 
Acanthiza  that  no  doubt  is  left  in  mj  mind  as  to  its  dis- 
tinctness. The  common  species  is  gregarious,  nearly  always 
being  found  in  little  parties,  which  flit  about  with  great  seat 
and  activity,  uttering  in  unison  their  peculiar  little  note, 
which  may  be  syll(]J[)ised,  zU,  zit,  eit,  whoorl,  the  latter  being 
somewhat  gutteral.  The  note  of  m^  new  species  resembles,  M, 
tit,  too,  woo,  the  latter  syllables  being  soft  and  melodious. 
The  dimensions  of  this  example  were  as  follow : — 
Length,  40  inches ;  wing,  from  carpal  joint,  1*9 ;  tail,  1"9 ; 
tonces,  0*75 ;  bill,  to  gape,  0*45.  Iris  light  red  (paler  than 
in  the  common  species)  ;  bill,  brown,  slaty  at  the  base ;  1^;8 
and  feet  dark  olive  brown.  The  contents  of  the  stomach  w^ce 
small  ants  and  minute  coleoptera,  mixed  with  some  curious 
globular  masses,  resembling  hard  seeds.  There  can  be  littb 
doubt  that  this  bird  is,  in  reality,  the  AcanthiMk  ewingi  of 
Goulds  which  shoidd,  therefore,  be  reinstated  in  the  Tas< 
TPflrTt^«T'  avifauna. 


NOTE  ON  THE  VORACITY  OF  THE  KELP  FISH. 

While  fidiing  for  crayfish  recently,  on  the  East  Coast,  I 
caught  a  couple  of  so-called  "  Eelpfish ''  in  the  net.  This 
fish,  belonging  to  the  family  Lahridce,  is  a  favorite  bait  witb 
fishermen  for  the  crayfish  caught  in  hand  nets,  and  is  found 
in  moderately  shallow  water,  sometimes,  and  at  others  in 
deep  pools,  but  always  in  beds  of  kelp.  On  opening  the  in- 
dividuals I  caught  I  was  surprised  to  find  their  stoqiachs  full 
of  the  small  white,  conical,  and  calcareous  shells  which  cover 
the  tops  and  sides  of  rocks,  which  are  covered  at  high  water; 
but  among  these  were  also  moderately  large  limpet  shells 
swallowed  whole,  the  fish,  in  some  instances,  being  still 
attached  to  the  shell.  Enclosed  are  some  of  these  sheila 
from  the  stomach  of  o^e  of  the  fish,  which  was  about  l^lb. 
in  weight.  I  examined  its  strong,  circular  teeth,  and  found 
one  tooth  gone  at  the  point  of  each  jaw,  evidently  wrenched 
out  by  the  force  of  grasping  such  a  strongly  attached  shellp 
fish  as  the  limpet.  But  great  as  the  s^ngth  required  to 
detach  a  limpet,  it  must  be  nothing  to  the  grinding,  gnawing 
motion  required  to  tear  off  the  smal^  scarcely  protuberant 
calcareous  shells  first  mentioned,  and  with  which  the  stomachs 
were  pretty  well  filled. 

It  is  a  singular  trait  in  the  economy  of  this  fish,  which  leads 
it  to  subsist  on  such  an  apparently  unappetising  mass  as 
had  formed  the  meal  of  these  examples  just  prior  to  my 
catching  them. 


Digitized  by 


Google 


BT  COLOXSL  W.  V.  LEOOE,  F.Z.8.  70 

ON  THE  OCCURBENCE  OF  SOME  AXJSTEALIAlf 
ABCLEIDJE  IN  TASMANIA. 

The  past  summer  and  autuma  have  been  marked  by  a 
ispecial  visitation  of  two  species  of  Australian  Herons  to  Taa* 
Biania.  One,  the  White  Egret,  Herodias  alba,  Linn.,  which  has 
hitherto  been  an  occasional  straggler  to  the  island,  has| 
oecurred  in  considerable  numbers  during  the  summer,  both  in, 
the  north  and  south.  The  other,  Ardea  pacifica,  Latham,  ^ 
rare  visitant  to  Tasmania^  has  been  half  a  dozen  times  met 
with  in  the  north  during  the  pasttwo  months. 

The  localities  visited  bj  the  TVnite  Egret  appear  to  have 
been  the  basin  of  the  Derwent,  including  the  Sorell  district, 
the  Midlands,  and  the  vicinity  of  the  Tamar  and  Esk  rivers 
in  the  north.  Mr.  T.  Carr,  a  prominent  member  of  the 
Northern  Science  Association,  infoims  me  that  he  hi^  had 
Bumeroas  examples  brought  to  him,  which  has  also  been  the 
case  as  regards  the  Hobart  Museiun,  which  testify,  un- 
fortunately, to  the  old  story  in  England :  that  as  soon  as  a 
new  bird  appears  on  the  landscape,  it  is  shot  down  by  every 
pot-hunter  who  meets  with  it.  More  of  these  handsome 
white  visitors  have  doubtless  been  immature  birds,  which 
might  have  remained  in  the  island,  and,  in  any  case,  would 
have  returned  another  year;  their  destruction,  therefore^ 
moans  the  partial  driving  away  of  an  interesting,  permanent 
addition  to  our  avifauna.  This  species  is  so  widely  distributed 
that  there  is  no  reason  why  it  should  not  become  a  resident 
in  the  island,  breeding  at  the  more  retired  lagoons  and 
morasses  of  the  lake  district.  It  may  not  be  out  of  place  to 
glance  here  at  the  geographical  distribution  of  the  White 
Egret.  The  union  of  the  Australian  form,  Herodiaa 
^g^^rmcUopharue  of  (Jould,  yriih  the  widely-distributed  Herodia$ 
ulba  of  LinnsBUs,  very  widely  extends  the  range  of  the  species 
under  consideration.  The  former  was  separated  by  Gould 
from  t^e  old  world  species  on  account  of  its  small  size,  and 
for  a  like  reason,  the  bird  commonly  found  throughout  India 
was  given  specific  rank  by  that  herculean  worker  in  Indian 
<nmidiology,  Mr.  Allen  Hume,  C.B.,  the  editor  of  the  now 
ilefunct  "Stray  Feattiers."  An  examination,  however,  of  a 
lar^e  aeries  got  together  from  various  parts  of  the  world» 
su(m  as  that  in  the  national  collection  at  the  British  Museum, 
«hows  that  the  Indian,  Chinese,  and  Australian  and, 
perhaps,  the  African  representatives  of  the  species  are  aD, 
more  or  leas,  xliminative  in  size,  while  the  larger  race  inhabit^ 
Central  Asia,  Eussia,  the  Delta  of  the  Nile,  and  Syria.  Ex- 
amples in  the  British  Muse\mi,  from  Eashgaria,  Bussia,  and 
Egypt,  measured  by  me,  gave  a  length  in  the  wing  of  17*6, 
16''5,  and  163  inches  respectively,  while  a  specimen  of  the 
larger  race,  often  met  with  in  India  (and  probably  straying 


Digitized  by 


Google 


80        OK  THE  OCCUBBENCE  OF  BOMB  AU8TBALIAN  ABCLEID^ 

south  from  Kashgaria),  reached  a  length  of  of  17*0  inches  in 
the  wing.  On  the  other  hand,  North  African,  Chinese,  and 
Australian  specimens  measured  in  the  wing,  14*7  to  15*5; 
14*2  to  14*75,  and  13*0  inches  respectively.  Cejlonese 
examples,  again,  eire  a  length  of  13*6  to  16*0  mches.  There 
is,  in  fact,  a  regiilar  gradation  from  the  Australian,  Chinese^ 
and  Indian  races  to  the  birds  inhabiting  the  cooler  districts 
aboYe-mentioned,  the  large  examples  found  occasionaJlj  in 
tropical  localities  being  either  local  birds,  abnormal  in  size, 
or  wanderers  from  contiguous  cool  countries.  As  regards 
Tasmanian  examples,  the  measurements  of  the  wing,  supplied 
to  me  by  Mr.  Carr,  are  13*75  to  140  inches,  which  correspond 
wtih  those  of  the  smaller  races  noticed  above. 

The  White  Egret  ranges  from  South  Africa,  along  both 
coasts  of  the  continent  to  the  North,  bordering  on  the  Delta  of 
the  Nile.  It  is  tolerably  common  in  Russia,  and  Central  and 
Southern  Europe,  breeding  in  the  ^reat  marshes  of  Hungary. 
In  France  and  Spain,  however,  it  is  rare,  and  appears  to  be 
absent  from  Portugal,  though  found  farther  west  in  the 
Azores.  To  Great  Britain  it  is  a  straggler.  Coming  now  to 
Asia,  we  find  it  common  in  Asia  Minor,  and  occurring  in 
Persia,  whence  it  ranges  through  Central  and  Highland  Asia^ 
and  along  the  great  Chinese  rivers  to  the  coast,  and  thence 
to  the  island  of  Formosa,  where  Swinhoe  procured  it.  South- 
wards it  extends  into  India,  Ceylon,  and  the  islands  of  the 
Bay  of  Bengal,  passing  down  the  Malay  Peninsula,  and 
ranging  through  the  islands  of  Malayana  to  Australia.  In  the 
latter  continent  it  appears  in  Dr.  Eamsay's  "  Distribution 
List,'*  as  very  widely  scattered  round  the  coasts  of  all  the 
colonies,  and  it  extends  inland  to  Eiverina,  though  this  author 
does  not  record  it  from  the  far  interior. 

The  second  species  under  notice,  Ardea  padfica,  Latham^ 
appears  to  have  visited  the  island  in  a  small  flock  during  the 
autumn,  and  then  spread  over  the  northern  districts.  Mr.  Carr 
informs  me  that  it  was  recently  shot  at  the  Lake  River,  on  the 
Tamar,  and  at  Stanley,  within  the  space  of  a  day  or  two.  On  the 
24th  ult.  I  procured  an  adult  female  on  my  own  estate  at 
Cullenswood.  It  was  frequenting  some  temporary  rain  pools 
in  a  paddock  not  far  from  the  house,  and  was  very  shy,  but 
by  stalking  it  in  long  grass  I  managed  to  get  a  shot  and  pro- 
cured  it. 

The  Pacific  Heron  is  a  handsome  species,  with  great 
expanse  of  wing  for  the  size  of  its  body,  which  gives  it  a 
heavy,  flopping  flight.  The  measurements  and  description  of 
my  specimens  are  as  follow: — ^Length,  300  inches;  wing, 
16*75;.  tail,  6*25;  tarsus,  5*0;  middle  toe,  275;  bill,  tip  to 
gape,  4*4.  It  is  mottled  greenish  slate  ;  orbitar  skin,  dusky 
bluish;  upper  mandible  and  sides  of  lower,  black;  base 
l>eneath,  fleshy  whitish ;  legs  and  feet,  black. 
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Back  wings  and  tail,  dark  green,  glossed  on  the  oater  webs, 
and  tinged  with  ashy  on  the  shorter  scapular  feathers ;  the 
inner  webs  of  the  longer  scapular,  and  a  longitudinal  patch  on 
each  side  of  the  chest,  maroon ;  head,  entire  neck  and  throat, 
white;  marked  eyerywhere,  but  on  the  chin  and  throat 
with  cinereous  grey  ;  down  the  centre  of  the  foreneck  a  stripe 
of  intenipted  black  spots ;  breast  and  under  surface,  dark 
slate ;  the  feathers  with  a  broad,  neesial  white  stripe,  widest 
on  the  under  tail  coverts;  a  broad,  white  patch  over  the 
point  of  the  wing,  extending  along  the  edge  to  the  base  of 
the  outer  primaries. 

This  Heron  is  distributed  widely  around  the  Australian 
Continent,  being  foxmd  on  the  extreme  north  coast,  though 
not  recorded  from  the  opposite  shores  of  New  Guinea, 
while  on  the  east  and  south  coasts  it  is  an  inhabitant  of  each 
colony,  likewise  extending  to  Western  Australia.  Although 
an  occasional  visitor  to  Tasmania,  so  far  as  past  observation 
shows,  it  may,  perhaps,  become  more  frequent  if  not  molested 
on  its  summer  visits  to  us.  It  is  not  at  all  uncommon  in  the 
swamps  on  the  Murray  and  the  plains  of  Eiverina. 
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ADDITIONS  TO  TASMANIA^  FLOEA,  IL 

[By  L.  Rodwat.] 

Before  tbe  jear  closes  I  should  like  to  place  on  record 
Bundrj  additions  to  the  known  plants  of  Tasmania,  found  in 
the  vicinity  of  George's  Bay  by  Mr.  Wm.  Fitzgerald.  They 
have  been  verified  by  Baron  von  Mueller. 

Claytonia  pygmoea,  F.  v.  M.  This  plant  is  about  the  size 
and  general  habit  of  its  near  relation,  the  common  Tasmanian 
G.  calyptrata,  from  which  it  can  be  at  once  distinguished  by 
its  less  elongated  inflorescence  and  larger  sepals.  Subsequent 
to  flowering  the  sepals  close  over  the  capsule,  completely 
burying  it  between  their  thick,  fleshy  masses. 

Hydrocotyle  capillaris,  F.  v.  M.  As  small  and  somewhat 
resembling  H.  tripartita  (R.  Br.),  only  the  leaves  are  not  sa 
deeply  divided ;  usually  divided  half  way  to  the  petiole  into 
three  entire  lobes.  The  fruit  is  very  distinct;  the  intermediate 
ribs  are  prominent,  and  the  space  between  them  and  the  dorsal 
rib  is  filled  with  a  spongy-pitted  formation* 

Schcenus  turhinaivs,  Poiret.  This  very  distinct  sedge  has, 
up  to  the  present,  only  been  found  in  one  or  two  situations, 
by  Fitzgerald.  Its  occurrence  in  N.S.  Wales  led  to  the  sus- 
picion that  it  had  been  introduced,  but  its  distance  from  culti- 
vation, together  with  the  subsequent  discovery  in  the  same 
district  of  Corysanthes  bicalcarata  and  Schoenus  brevifolius, 
both  also  natives  of  New  South  Wales,  considerably  raises  its 
claim  to  be  indigenous.  The  inflorescence  of  this  plant  dijffers 
from  other  Tasmanian  members  of  the  genus  by  being  col- 
lected in  tolerably  dense  beads.  In  general  appearance  it 
approaches  Carpha  alpina  more  than  any  other  of  our  sedges. 

Schcenus  hrevifoliu8,  R  Br.  A  tall  sedge,  with  almost  the 
habit  of  a  Restio,  the  specimens  found  by  Fitzgerald  often 
attaining  3ft.  The  inflorescence  is  in  long,  loose,  interupted 
panicles,  often  6  or  Sin.  long. 

Oahnia  fitzgeraldi.  Plant  densely  coespitose ;  stems 
numerous  from  a  creeping  rhizome,  about  2ft.  high,  slender, 
terete ;  outer  leaves  reduced  to  scarious  sheathing  scales ; 
inner  ones  as  long  as,  or  shorter  than,  the  stem,  with  sharply 
involute  margins,  and  long,  subulate  points,  gradually  passing 
into  the  bracts  subtending  the  branches  of  the  |>anicle  ; 
panicle  8in.  to  12in.  long,  interrupted  branches  arising  few 
together  from  distant  bracts,  unequal,  u^Tially  elongated  and 
erect,  bearing  the  spikelets  freely  distant  from  one  another^ 
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tbe  whole  panicle  haying  a  linear  appearance,  but  sometimes 
thej  are  short  and  contracted,  the  spikelets  then  forming 
small,  distant,  rather  dense  heads ;  spikelets  numerous,  dark- 
brown,  about  1^  lines  long,  more  or  less  pedicelled,  each  sub- 
tended bj  a  narrow,  aristate  bract ;  outer  empty  glumes,  alout 
ftmr,  slightly  scabrous  on  the  margin  and  mid-rib,  more  or 
less  mucronate,  seldom  having  a  much  elongated  point; 
flowers,  two,  the  outer  one  male,  the  inoer  hermaphrodite,  and 
an  empty  glume  developed  above  the  flower ;  stamens,  usually 
three,  out  in  vigorous  male  flowers,  four;  style  branches,  three; 
But,  about  f  to  1  hue  long,  ovoid-oblong,  dark,  not  differing 
in  any  detail  from  the  nut  of  G.  trifida,  and,  like  it,  finely  re- 
ticolated ;  filaments  partially  deciduous,  not  supporting  the 
nut  as  in  allied  species,  the  bases  only  remaining. 

This  plant  has  a  similar,  though  smaller,  habit  to  Gahnia 
trifida,  Lab.,  but  it  has  a  very  dissimilar  inflorescence,  and 
distinctly  differently  constructed  spikelets,  that  species  bearing 
a  solitary  terminal  hermaphrodite  flower.  I  submitted  the 
plant  to  Baron  von  Miieller,  he  considered  it  new  to  science, 
out  was  too  busy  at  the  time  to  give  it  the  attention  required. 
Subsequently,  Mr.  Fitzgerald  had  occasion  to  correspond  with 
P.  Turner,  P.L.S.,  of  Sydney,  who  was  not  disposed  to  con- 
sider it  specifically  distinct.  Since  that  I  have  made  an  ex- 
haustive examination  of  a  great  number  of  specimens,  and, 
idth  Baron  von  Mueller's  sanction,  and  under  our  joint 
anthority,  I  have  described  it  as  above. 
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THE  USE  OP  THE  WOMEEAH,  OB  "  THROW  STICK  •• 

BY  THE  ABORIGINES  OP  TASMANIA. 

[By  Alpb«d  J.  Tatloe,  F.L.S.] 

In  the  course  of  a  discussion  that  followed  a  lecture  I  de- 
livered recently  on  the  Aboriginies  of  Tasmania,  Mr.  Thomas 
Lewis,  a  member  of  this  Soc:etv,  referred  to  the  use  of  the 
"  Wcmerah,"  or  **  Throw  Stick  "  by  our  natives.  This  was  the 
first  time  I  had  heard  of  the  instrument  being  used  by  the 
aborigines  of  Tasmania.  There  is  no  record  of  their  use  of  it 
in  any  of  the  works  dealing  with  their  history,  nor  is  the 
Womerah  preserved  in  any  of  our  Ethnological  Collections  of 
Tasmanian  Weapons,  etc.  On  the  contrary,  Eonald  G-uno, 
F.R.S.,  informed  Mr.  R.  Brough  Smythe,  who  has  duly 
recorded  the  statement  in  his  account  of  the  aborigines  of 
Tasmania,  that  "  they  had  no  throwing  sticks." 

1  he  fact  related  to  me  by  Mr.  Lewis,  that  the  natives  of 
this  island  used  the  Womerah ;  that  they  knew  it  by  that 
name,  and  that  he  himself  saw  them  using  it  when  Robinson 
brought  in  the  remnants  of  the  race  after  the  celebrated 
"  black  war,"  about  the  year  1835,  is  interesting  in  more  ways 
than  one. 

It  is  interesting  to  know  that  it  was  used  by  our  natives 
at  all,  and  it  is  interesting  to  know  that  it  was  known  by  the 
same  name  as  it  is  known  by  among  the  Goulbuin  tribe  of 
natives  in  Victoria.  The  latter  fact  may  help  us  in  unravell- 
ing the  mystery  of  the  origin  of  our  aborigines  as  a  race — other 
tribes  calling  the  instrument  by  a  different  name. 

The  Womerah  used  by  the  Victorian  blacks  is  usually  a 
mere  stick,  with  a  hook  or  projection  at  one  end,  which  the 
hollow  at  the  end  of  the  spears  used  fits  on  to.  The  object  o£ 
the  Womerah  is  to  give  length  to  the  natural  arm,  and  so 
gain  additional  leverage  power  for  casting  the  spear,  whiehf 
by  its  aid,  could  be  tl^own  more  swiftly,  and  to  a  greater 
distance.  * 

I  was  at  first  inclined  to  think  that  perhaps  the  natives  ot 
Tasmania  had  been  taught  the  use  of  the  Womerah  by  the 
native  "  Mosquito,"  who  came  over  from  New  South  Wales 
to  Tasmania  in  the  early  days  of  the  Colony  ;  but  Mr.  Morton 
tells  me  that  there  is  no  hollow  in  the  end  of  the  spears  he 
has  in  the  Museum,  showing  that  for  such  spears,  at  least,  a 
Womerah,  similar  to  that  niade  by  the  natives  of  other  tribes, 
had  not  been  used. 

This,  however,  presents  no  difficulty,  as  Mr.  Lewis  tells  me 
that  instead  of  having  a  hook  at  the  end,  the  Womerah  used 
by  the  natives  of  Tasmania  had  a  projection  at  one  end  that 
was  hollowed  out,  and  into  which  hollow  the  end  of  the 
spear  was  fixed.  Perhaps  others  who  read  these  notes  may 
be  able  to  throw  some  light  on  the  subject. 
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€ONCERNING  VAEIOXJS  MEANS  OF  ENCOORAGINa 

THE  STUDY  OF  NATURAL  HISTORY  IN  TASMANIA. 

[By  James  R.  McClymont,  M.A.] 

When  consulting,  recently,  the  British  Museum  Catalogue 
of  Lizards,  I  found  that  about  eighteen  species  or  varieties 
were  attributed  to  Tasmania,  whereas  only  about  five  species 
are  admitted  by  local  authorities.  This  impressed  on  me  the 
fact  which  I  had  previously  seen  stated,  that  our  natural 
history  collections  are,  in  some  respects,  still  very  incomplete. 
Possibly  some  of  the  British  Museum  specimens  of  lizards  are 
wrongly  allocated,  but,  allowing  for  errors  in  this  direction,  it 
would  still  appear  that  the  collection  of  Tasmanian  lizards  in 
London  is  more  complete  than  any  in  Tasmania.  However, 
I  quote  the  instance  as  typical,  not  as  exceptional.  The  same 
is  true  of  the  MoUusca.  "Nearly  half,*'  says  Mr.  R.  M. 
Johnston,  "  of  the  number  of  the  principal  type  species  (of 
shells)  are  deposited  in  foreign  museums,  and  are  therefore 
inaccessible  for  purposes  of  reference  to  local  students"  (R. 
S.  Tas.  Proc,  1890,  p.  67). 

I  am  afraid  the  dispersal  of  these  specimens  shows  that 
very  little  patriotic  interest  is  taken  in  this  matter,  and  I 
purpose,  briefly,  to  enquire  how  such  an  interest  can  be 
awakened  and  sustained.  I  shall  deal  with  three  only  of  the 
most  evident  means  to  this  end. 

(1)  The  establishment  of  district  museums. 

(2)  The   compilation  of  cheap  scientific  manuals,  having 
special  reference  to  the  natural  history  of  Tasmania. 

(3)  The  establishment  of  a  lectureship  in  biology  in  con- 
nection with  the  Tasmanian  University. 

(1)  My  idea  of  a  district  museum  is  a  local  depository  of 
specimens  of  the  faoma  and  flora  of  some  well-defined  geo- 
graphical area,  such  as  a  group  of  islands,  or  a  peninsula,  or 
a  portion  of  coast  to  a  given  distance  inland,  or  a  table-land» 
or  a  mountain  chain.  From  a  strictly  scientific  standpoint^ 
such  an  area  would  be  liraited  by  the  homogeneity  of  its  flora 
*or  fauna,  or  by  the  individu  ility  of  its  geological  features. 
But  as  one  object  of  local  museums  in  a  new  country  would 
be  to  discover  such  boundaries,  not  to  ratify  them ;  the 
definition  of  a  museum  area  must,  in  the  first  instance,  result 
from  convenience  and  practicability. 

If  we  had  Field  Naturalists  Clubs  in  Tasmania  there  would 
be  no  difficulty  about  opening  local  museums.  These  dubs 
make  it  part  of  their  work  to  form  collections  of  natural 
•objects,  and  we  can  imagine  what  healthy  rivalry  must  be 
-created  between  clubs  in  different  districts,  each  striving  to 
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excel  in  the  completeness  and  orderliness  of  its  little  local 
collection.  But  these  clubs  do  not  exist  with  us,  although 
efforts  have  been  made  to  establish  them,  and,  though  desir- 
able, it  is  not  absolutely  necessary  to  have  them  before  we 
can  hope  to  open  a  few  local  museums,  There  are  many 
amateur  collections  of  shells,  e^gs,  and  other  natural  objects 
aimlessly  and  almost  uselessly  acquired  and  maintained ; 
there  are  many  lovers  of  natural  history  scattered  through 
the  country  districts  without  any  definite  end  in  their  studies, 
without  specimens  to  throw  life  into  their  reading,  without 
that  cohesiveness  and  unity  of  purpose  which  co-operative 
collecting  for  a  local  museum  would  impart.  To  both  these 
classes  I  appeal ;  to  the  former,  to  unselfishly  contribute  their 
unclassified  private  collections  to  form  public  and  classified 
ones ;  to  the  latter  to  contribute  their  time  and  knowledge 
for  the  purpose  of  inaugurating  and  arranging  collections  for 
their  district.  I  appeal  to  the  well-to-do  landowners  of  the 
colony  for  the  necessary  means.  Those  of  them — possibly 
there  are  no  exceptions — who  are  deeply  interested  in  the 
spread  of  sound  knowledge  amongst  the  people,  who  are 
interested  in  the  advance  of  the  colony  as  a  whole,  who  would 
joyfully  see  Tasmania  stand  up  and  do  something — to  those  I 
appeal  for  aid  to  procure  the  necessary  buildings  and  fittings. 
Many  of  them  could  spare  a  room  or  a  renovated  outbuilding ; 
many  of  them  could,  at  little  cost,  supply  shelves  or  tables  to 
be  converted  into  cases  for  specimens ;  all  of  them  could  con- 
tribute their  pence  and  their  moral  support. 

But  it  is  to  the  lovers  of  natural  history  in  the  country  dis- 
tricts, who  with  that  love  combine  a  fiiir  kno^^ledge  at  least  of 
the  elements  of  some  one  branch  of  natural  science,  that  I  look 
in  the  first  place  for  support.  They  would  have  to  take  the 
initiative  in  their  own  particular  districts,  to  air  the  proposal^ 
to  interview  the  amateur  collector  and  soften  his  heart,  to 
enlist  the  sympathy  of  the  all-powerful  man  of  substance  to 
set  the  whole  machinery  in  motion. 

At  the  outset  the  founders  of  the  local  museums  would  be 
encountered  by  serious  diflficulties  in  the  matter  of  pre- 
serving specimens.  Suppose  a  small  building  be  provided  and 
drawers  or  cases  procured,  how  are  the  specimens  to  be  pre- 
served from  decay,  and  from  insect  pests  ?  As  regards  the 
herbarium,  some  useful  directions  are  given  by  Mr.  Spicer  in 
his  "Handbook  of  the  Plants  of  Tasmania."  I  would 
tircently  impress  upon  the  Eoyal  Society  the  utility  of 
publishing  directions  for  the  preservation  of  skins,  insects, 
and  reptiles,  and  regarding  the  best  method  of  capturing  abd 
killing  insects.  A  feaflet  would  contain  all  that  is  necessary, 
and  I  am  sure  the  Society  would  be  amply  repaid  the  trifling 
expense  and  trouble  involved  in  the  preparation  of  it  bv  the 
addition  to  our  scientific  knowledge  that  would  result  there^ 
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from.    Let  this  be  the  Eojal  Society's  contribution  towarda 
the  project. 

Local  museums  would  educate  in  many  ways,  about  which . 
I  will  not  expatiate,  as  I  desire  to  be  brief  and  pointed. 
Labels  would  have  to  be  prepared  similar  to  thos^  in  use  in 
the  Tasmanian  museum ;  but  for  those  who  had  time  and  in- 
cUuation  to  pursue  natural  history  studies  there  would  have 
to  be  more  advanced  guides  in  the  shape  of  hand-books  to 
the  various  branches,  compiled  with  special  reference  to 
Tasmania. 

(2)  There  is  but  a  small  demand,  at  present,  for  such  hand- 
books, but  still  there  is  a  demand ;  local  museums,  I  believe,^ 
would  be  the  means  of  greatly  increasing  it.  And  I  have  the 
more  confid3nce  in  proposing  the  hand-books,  because  some- 
things of  the  kind  has  oeen  already  adumbrated  in  respect  of 
Birds  by  Col.  Legge,  Molluscs  by  Mr.  Johnston,  Ferns  by  Mr. 
Morton.  These  works,  if  not  intended  to  assume  exactly  the 
form  of  hand-books,  would  at  least  be  conducive  to  their  pre- 
paration. Li  some  departments,  no  doubt,  our  existing  infor- 
mation is  not  complete  enough  to  justify  the  dogmatism  of  a^ 
text-book.  It  would  be  much  more  complete  if  we  had  local 
collections  open  to  our  scientists  for  purposes  of  comparison ; 
but  there  are  other  departments — those  I  have  mentioned  for 
sample — in  which  we  are  advanced  enough  to  speak  with 
authority. 

(3)  Finally,  as  the  cope-stone  of  the  edifice,  I  would  sug- 

S^st  a  lectureship  in  biology  in  connection  with  the  Tasmanian 
niversity.  When  one  reflects  that  a  brief  three  years  ago 
a  university  was  an  unsuspected  privilege,  it  may  seem  some- 
what bold  even  to  hint  at  a  natural  history  chair  in  connection 
trith  it.  I  could,  perhaps,  point  with  some  forcibieness  to 
the  example  of  other  colonies;  I  could  mention  a  Tate,  a 
McCoy,  a  Hutton,  and  ask  whether  the  advantages,  which 
Lave  accrued  to  South  AustraUa,  Victoria,  and  New  Zealand 
from  the  labours  of  these  indefatigable  men  of  science,  might 
not  reasonably  be  expected  to  accrue  to  Tasmania  from  the 
labours  of  one  of  their  compeers.  But  I  refrain,  being  con- 
fronted with  the  inevitable  question  of  the  means  thereto. 
Moreover,  the  Council  of  the  University  have,  no  doubt,  their 
own  ideas  as  to  the  fittest  allocation  of  their  funds,  and  the 
possibility  of  adding  another  lectureship  to  those  already 
established.  This  much  I  may  be  permitted  to  hope,  that 
they  will  duly  consider  the  claims  of  biology  to  be  repre- 
sented on  their  teaching  staff,  and  remember  the  fact  that 
their  energy  and  success  in  biological  investigations  have 
done  as  much  as  anything  to  establish  the  thoroughness,  the 
originality,  and  the  entire  retlsonableness  of  colonial  imi- 
versities  in  the  eyes  of  the  educated  world. 
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ON    THE     CLASSIFICATORY    POSITION    AND 
SYNONYMS  OF  EATONIELLA  RTJFILABRTS. 

[By  Pbopessob  Ealph  Tatb,  F.L.S.,  P.G.S.,  Cob.  Mexb.] 

The  subject  of  this  communication,  which  has  long  beea 
known  as  Bithynia,  or  Taiea  huonensis,  though  another  specific 
name  has  priority  of  fourteen  years,  has  hitherto  been  handed 
about  from  genus  to  genus  without  finding  a  resting  place. 
For  some  years  past  I  have  been  convinced  of  the  incompata- 
bility  of  its  reference  to  those  families  under  which  it  has  been 
placed  ;  its  location  under  Eissaininse  was  the  first  step  which 
led  me  to  its  present  classificatory  position  in  the  genus 
Eatoniella. 

The  main  portion  of  this  essay  was  written  twelve  years 
ago,  but  the  desire  to  fully  work  out  the  anatomical  characters 
has  always  been  my  plea  for  postponement  of  publication ; 
now,  however,  the  opportunity  of  addressing  the  conchologists 
of  Tasmania,  who  have  most  materially  contributed  to  the 
bibliography  of  the  species,  cannot  be  resisted,  though  further 
study  in  the  direction  indicated  is  still  very  desirable. 

The  shell  was  first  made  known  by  A.  Adams  in  1862 
(unless  Amnicola  hadia,  Gould,  is  the  same)  from  specimens 
collected  on  the  shore  at  Port  Lincoln,  in  South  Australia,  and 
named  by  him,  Diala  rufilahris,  E.  A.  Smith,  in  1875,  pointed 
out  that  it  difiEered  essentially  from  Biala,  by  its  thickened 
and  continuous  peristome,  and  oblique  aperture  and  columella, 
and  removed  it  to  the  genus  Hydrobia, 

Tenison- Woods,  in  1875,  described  the  same  shell  as  Bythinia 
huonensis.  In  1878  R.  M.  Johnston  transferred  it  to  BUhy^ 
nella,  and  Tenison- Woods  in  the  same  year,  from  information 
concerning  the  animal  which  I  had  supplied,  did  me  the 
honour  to  erect  for  it  the  genus  Tatea,  which  has  done  service 
till  now.  Unfortunately,  Tenison- Woods  mis-read  my  notes 
on  the  animal,  and  partially  made  amends  in  the  following 
year ;  the  chief  error  in  his  description  relates  to  the  operculum, 
which  is  not  calcareous,  though  it  is  somewhat  strengthened 
on  the  inner  face  with  calcareous  matter.  In  this  way  Tryon, 
1883,  came  to  be  mislead,  and  placed  Taiea  in  the  family 
RissoellidfiB ;  this  is  repeated  by  the  same  author  in  1887,  and 
is  followed  by  Fischer,  in  his  "  Manuel  de  Conch."  of  the 
same  year. 

In  the  meanwhile,  E.  A.  Smith,  in  1882,  proved  the  identity 
of  Diala  rufilahria  and  Tatea  huonensis  by  comparison  of 
Adams'  type  with  authentic  examples  from  Tasmania,  and 
quotes  the  species  as  Taiea  ruJUahris.    Up  to  this  time  the 
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shell  had  remained  unfigured,  and  it  has  subsequently  been 
aiustrated  by  Tryon  in  1887,  and  Petterd  in  1889.  No 
further  information  of  the  animal  has  been  published  than 
that  given  by  Tenison- Woods  at  the  two  references  under 
Tatea  huonensis. 

On  the  publication  of  the  anatomical  characters  of  the 
animal  of  Dardania  (Hutton)  a  new  genus  of  Eissoinse,  in 
Trans.  New  Zealand  Institute,  1882,  I  could  not  fail  to 
recognise  in  it  a  congener  with  Tatea  rufil^bris.  Both  Tryon 
and  Fischer  place  Dardania  and  Tatea  as  subgenera  under 
Jeffreysia,  Further  investigations  by  Hutton  (Proc  Lin. 
Soc,  N.S.  Wales,  vol.  ix.,  p.  940,  1885)  have  lead  him  to  con- 
aider  DarcfoTim  synonymic  with  Eatonia(E.  A.  Smith),  changed 
by  Dall  to  Eatoniella,  because  Smith's  name  was  preoccupied. 
In  all  essential  characters  Dardania  olivacea  and  Tatea  rufila- 
hris  agree  with  Eatoniella  ;  however,  tbey  are  not  of  the  same 
species,  differing  much  in  the  shape  of  the  shell,  and  in  the 
outline  of  the  foot. 

Mv  observations  on  the  animal  of  Eatoniella  rufilabris,  are 
as  follow : — Foot,  when  extended,  between  two  and  three  times 
as  long  as  broad,  truncated  and  aurided  in  front,  somewhat 
narrowed  in  the  ante-medial  region,  expanded  and  rounded 
posteriorly ;  muzzle,  reddish-brown,  with  a  colourless  tip ; 
tentacles,  long,  subulate,  colourless,  but  encircled  with  brown 
near  the  tips;  operculum,  pancisperal,  thick,  externally 
corneous,  somewhat  calcareous  on  inner  face,  provided  with  a 
Tertical  submarginal  claw,  which  is  denticulated  on  its  edge. 
The  animal  resembles  that  of  Amnicola,  as  represented  by 
Stimpson  ("Eesearches  upon  the  HydrohiincB,**  p.  84)  ;  but  the 
opercular  characters  do  not  belong  to  that  family  as  defined 
by  him,  and  are  those  proper  to  Bissoinince, 

Tatea  is  not  synonymous  with  Oahhia  (Tryon)  as  has  been 
suggested  hj  some  conchologists.  An  examination  of  examples 
of  the  species,  Q,  australia  from  its  type-localitv,  proves  that 
the  surmise  of  Stimpson  that  the  shell  is  a  Bythmia,  is  correct, 
and  justifies  Brazier's  interpretation  of  the  generic  characters, 
he  having  independently  described  the  same  as  Bithynia 
hyaXina;  in  our  conjoint  "Check  List  of  the  Freshwater 
Shells  of  Australia  "  it  stands  as  B.  australia  (Tryon,  sp.) 

Eatoniella  rufitahris  occurs  at  South  Grafton,  Clarence  Eiver, 
K.S.  Wales,  and  has  been  identified  by  E.  A.  Smith  from 
specimens  received  from  Brazier.  Examples  of  the  same  have 
been  determined  by  Tryon  to  be  Amnicola  badia  (Gould), 
originally  known  from  Banks  Peninsula,  New  Zealand.  How- 
ever, the  researches  of  Prof.  Hutton  on  the  New  Zealand 
HydrobiinsB,  in  N.Z.  Inst.,  1882,  p.  143,  plate  i.,  show  that 
Melania  corolla  is  a  Potamopyrgus,  the  operculum  of  which 
has  no  internal  process.    I  think  we  must  vote  Tryon  in  the 
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wrong,  more  especially  as  the  shells  of  the  two  speciety 
EaUmiella  rufilahrxB  and  Potamopyrgus  hctdia,  have  muck 
resemblance  to  each  other ;  however,  it  must  be  admitted  that 
Hutton  has  not  shown  that  Amnicola  badia  (Gould)  is  a 
Potamopyrgus,  though  he  has  for  M,  corolla,  which  he  regards 
as  the  same  species. 

Eatoniella  is  known  by  three  species,  inhabiting  Kerguelen 
Island,  one  New  Zealand,  and  one  Australia. 

The  hcibitaiB  of  the  last  are  as  follow : — Usually  on  sub- 
merged weeds,  or  sheltering  under  stones  at  the  margin  in 
water-courses  subject  to  tidal  influences,  though  occasionallj 
in  fresh  water,  but  rarely  in  waters  wholly  saline.  It  is  a 
characteristic  estuarine  shell,  but  is  present  in  some  inland 
brackish  waters ;  is  abundant  throughout  Southern  Australia 
and  Tasmania,  and  extends  to  the  Clarence  Eiver  in  New* 
South  Wales. 

The  following  references  supply  the  chronological  history 
of  the  species  :-^ 

FAMILY   EISSOININ-Sl. 

Qbnus  Eatoniklla. 
Eatonia,  E.  A.  Smith,  1875  {now  Hall,  1857). 
EatonieUa,  Dall,  1876  (nom.  vmt.), 
Tateaj  Tenison- Woods,  1879. 
Dardania,  Hutton,  1882. 

Eatoniblla  Buvilabbis. 

1868. — Diala  rufilahrie,  A.  Adams,  Ann.  Mag.  Nat  Hist» 
p.  298. 

1865. — Diala  ruJUahris,  Angas*  Proc  Zool.  Soc,  p.  174 

l876.—Hydrohia  ruJUahris,  E.  A.  Smith,  P.Z.S.,  p.  63a 

1876. — Bythinia     huonensis,   Tenison-Woods,    Roy.    Soc 
Tasmania  for  1875,  p.  77. 

lS7S,-^Bythinia    huoneneis,    Tenison-Woods,    Boy.    Soc 
Victoria,  vol.  xiv.,  p.  62. 

1879. — BUhyrda  huonemis,  Petterd,  Journ.  Conch.,  voU  ii, 
p.  93. 

1879. — Biihynella   huoneneii,  R  M.  Johnston,   Boy.  Soe. 
Tasmania  for  1878,  p.  28. 
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1879. — TcUea  huortensia,  Tenison-Woods,  Eoy.  Soc.    Tas- 
Tasmania  for  1878,  p.  71. 

1880. — Tatea  huonerms,  Tenison-Woods,  op.  cit.  for  1879, 
p.  72. 

1881. — TcUea  huonemis,  Tate  and  Brazier,  Proc.  Lin.   Soc., 
N.S.  Wales,  vol.vi.,  p.  564. 

1882.— Ta^ea    ruJUahris,  E.  A.   Smith,    Proc.  Lin.   Soc, 
London,  vol.  iri.,  p.  268,  tab.  7,  fig.  19. 

1883. — Tatea  huofiensUy  Trjon,  Syst.  Conch.,  vol.  ii.,  p.  259. 

1887. — Jeffreyna  (Tatea)  huonensis,  Tryon,  Man.  Oouch., 
voL  ix.,  p.  397,  tab.  60,  fig.  94 

1889. — Tatea  ruJUahris,  Petterd,  Eoy.  Soc.  Tasmania  for 
1888,  tab.  2,  fig.  1,  p.  78. 

1889. — Tatea  rufUabris,  Brazier,  Jonr.  Conch.,  p.  72. 
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NOTES  ON  SOME  PLANTS  NEW  TO  TASMANIA. 

[Bt  Leonabd  Eodwat.] 

Pamaderris  elacJiophylla,  F.  v.  M.  A  small  leaved  sbrubbf 
species  of  Dogwood.  The  infloresence  is  looser  and  more  in- 
terrupted than  in  most  plants  of  the  genus.  It  had  hitherto 
only  been  recorded  from  Victoria.  Last  September  I  found 
a  patch  of  it  growing  near  Longley,  on  the  road  towards 
Kingston. 

Corysanthes  hicdcarata,  R.  Br.  This  plant  somewhat  re- 
sembles C.  fimbriata,  but  is  easily  recognised  by  its  very 
different  labial  petal,  and  the  leaf  being  red-brown  beneath 
instead  of  primrose.  I  believe  it  had  not  been  found  south  of 
the  northern  districts  of  N.S.  Wales  till  lately,  when  it  was 
discovered  near  the  Scamander,  and  also  at  George's  Bay,  by 
Mr.  Wm.  Fitzgerald. 

Pterodylis  concinna,  E.  Br.  This  orchid,  like  P.  nana,  and 
P.  proecox,  is  delicately  pubescent  on  the  scape.  It  is  easily 
recognised  from  its  nearest  allies  by  the  labellum  being  rather 
shorter  than  the  column,  of  equal  breadth  throughout,  and 
broadly  bifid  at  the  apex.  It  is  at  present  flowing  freely  on 
the  heathy  country  between  Bellerive  and  Beltana,  and  is,  no 
doubt,  common  in  many  parts  throughout  the  island,  but 
overlooked.  In  the  same  locality  P.  proecox  was  flowering. 
Together  with  these  I  found  an  orchid  of  an  intermediate 
type.  Instead  of  the  basal  rosette  of  leaves  of  P.  concinna, 
or  the  leafless  but  bract-bearing  scape  of  P.  proecox,  it  was 
between  the  two  possessing  true  petisled  leaves,  but  they  were 
inserted  on  the  scape,  the  lowest  being  the  largest.  With  this 
intermediate  type  of  foliage,  there  was  an  intermediate  type  of 
labellum  ;  that  organ  was  longer  than  that  of  P.  concinna^ 
and  less  so  than  P.  proecox,  and  at  the  same  time  it  tapered 
towards  the  apex,  as  in  the  latter,  but  was  bifid,  thereby 
approaching  the  former.  After  making  a  copy  of  this 
interesting  plant,  I  sent  it  to  Baron  von  Mueller,  but,  un- 
fortunately, the  material  was  too  meagre  for  him  to  come  to 
any  decision.  For  my  part,  I  think  lengthy  observation  will 
reveal  many  varieties  between  these  two  species,  and  possibly, 
also,  between  them  and  P.  nana. 

Chorizandra  eymharia,  R.  Br.  This  sedge  was  discovered 
some  months  ago,  near  Eemin^,  by  Mr.  Wm.  Fitzgerald.  Its 
principal  home  is  W.  Australia,  but  it  has  also  been  sparsely 
formed  in  N.S.  Wales,  Queensland,  and  once  in  Gippslaod. 
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OoAma  rodvHiyi,  F.  ▼.  M.  This  sedge  is  new  to  science, 
and  'was  named  aiter  its  finder,  by  Baron  yon  Mueller.  It  is 
^WBry  common  on  hills  froja  the  fourth  milestone  on  the  Huon 
road  to  lit  Nelsoh.  It  gfows  in  h^n^,  ^cissy  cliiiiips 
amon^t  the  under  shrubs.  Its  inflorescence  is  buried  deep 
in  ihe  steins  and  leaves.  Stock  are  particularly  fbnd  of  it, 
and  keep  it  eaten  close  dawn,  except  where  protected. 

Zt^pidogperma  inopa,  F.  v.  M.  Another  sedge  oew  to  science. 
I  haTO  found  it  in  <]ftiantity  6n  ihe  hill  to  ih6  left  of  the  new 
leeervoir,  Hobart,  and  no  doubt  it  is  common  elsewhere.  In 
general  appearance  it  somewhat  resembles  %,  lineare,  but  is 
smaller,  and  the  spihelets,  which  are  always  few  in  number, 
are  on  very  short  stems,  and  are  protected  by  long  leafy 
lii^acts.  It  jalsb  seems  a  favourite  With  -stock  in  the  poor 
country  it  prefers,  and  the  density  of  its  growth,  and  its 
tenacdty  aihoiig  the  rocks,  make  it  of  some  vfaJue  as  a  fodder 
(AaBit. 

These  last  two,  together  with  two  more  not  yet  named,  and 
fodnd  by  Mr.  Wm.  Fitigerald  in  the  neighbotirhood  of 
George's  Bay,  are  at  present  in  Baron  von  Mueller's  hands^ 
awaiting  kis  leisure  to  be  scientifically  described. 
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ON  NEW  SPECIES  OF  TASMANIAN  AEANEiS. 

By  a.  T.  TJRquHART,  Core.  Mem.  Soyjll  Socibtt 
OF  Tasmania. 

Fam.  THERAPHOSIDiE. 
Qqu.  Macbothele,  Auss. 

Macrothde  actdeataf  sp.  noY. 

Mas. — Cepb.  th.,  long,  7;  broad,  51.  Abd.,  long,  6; 
broad,  37 ;  legs,  1,  4,  2,  3=24,  23,  22,  20  mm. 

Cejphdlothorax,  brownish-ochreous,  median  band  dark  chest- 
nut-bro^n,  trisected,  central  stripe  and  basal  third  of  lateral 
attenuated ;  latter  pair  rapidly  dilated,  encroach  over  ocular 
region  without  any  very  determinate  limits ;  thoracic  indenta- 
tion and  marginal  zone  du^ky ;  hairs  black,  short,  sparse ; 
lateral  margius  armed  with  a  fringe  of  somewhat  equi<£stant 
black  spinehke  bristles ;  two  short  oblique  rows  of  similar 
bristles  occur  on  posterior  incline ;  ovate,  rounded,  and  very 
slightly  compressed  beyond  coxfla  of  first  pair  of  legs ;  pars 
cephalica  roundly  truncated,  convex,  depressed  visibly  behind 
ocular  elevation :  clypeus  projecting,  height  about  equal  to 
diameter  and  a-half  of  a  fore-central  eye ;  pars  tboracica 
depressed  by  convex ;  indentation  transverse,  deep ;  caput 
and  radial  strisB  broad,  and  somewhat  shallow;  profile,  contour 
inclined  gradually  backwards,  occiput  arched. 

Anterior  row  of  eyes  procurved,  laterals  dose  to  margin  of 
clypeus;  central-pair  posited  on  summit  of  elevation,  less 
than  their  radius  apart,  separated  from  side-eyes  of  same 
row,  which  are  oval,  and  nearly  one-third  larger,  by  an 
interval  perceptibly  shorter  than  their  own  diameter ; 
posterior  pairs  in  two  sub-contiguous  groups,  median-eyes 
opalescent,  much  the  smallest  of  eight,  fully  their  breadth 
from  anterior  centrals ;  laterals  oval,  exceed  hind-median 
pair  by  one-third,  directed  somewhat  backwards,  divided  from 
fore-centre  pair  by  a  space  surpassing  their  length. 

Falces  lake-brown;  fairly-well  haired  on  second  half; 
linear,  conical,  project  forwards  at  an  angle  of  20  deg. ;  profile 
arched ;  as  long  as  the  tarsus  of  second  leg,  not  as  stout  as 
tibial  joint. 

MasnUce  orange-ochreous ;  inversely  conical,  similar  in  form 
to  coxal  joints  of  first  pair  of  legs,  inclined  at  same  angle, 
palpi  inserted  at  truncated  extremity. 
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Zdbium  brownish  orange ;  small,  about  as  ^  wide  as  long ; 
;apex  rounded. 

Stwmum  deep  ocbraceous ;  hairs  black,  coarse,  moderately 
thick;  ovate,  lip  at  apex. 

Leg$,  femora,  patellae  and  tibiee  olive-brown,  longitudinallj 
marked  with  brown-ochreous  stripes,  latter  devoid  of  hair ; 
outer  lateral  stripe  broadest  of  series ;  streaks  on  tibisa  of 
fourth  legs  somewhat  undetermined;  metatarsi  and  tarsi 
brownish  ochreous,  base  suffused  with  red-chestnut;  legs 
stout,  femora  compressed  ;  tibi©  cylindrical ;  pars  tibialis  of 
fore-leg  projects  from  distal  fourth-inner  side,  two  stout,  lake- 
brown,  black  tipped  processes,  directed  towards  each  other ; 
articulated  extremity  of  front  process  cloven ;  posterior  process 
stoutest,  projects  two  sub-processes,  upper — longest  and 
strongest,  somewhat  spiral ;  lower— acuminate,  apex  reaches 
second  half  of  upper  sub-process,  projects  a  long  bristle ;  tarsi 
^f  first  and  second  pairs  somewhat  turgid;  scopula  fine; 
femoral  joints  armed  with  bristle-like  spines  on  superior 
aspect;  tibiffi  of  two  first  pairs  have  1,  1,  1,  2  beneath ;  meta- 
tarsus of  first  leg  row  of  3  at  fore-end ;  of  second  1,  2,  1,  8  ; 
tarsus  of  latter  1,  1,  1,  small  spines  on  inner  side ;  spine 
armature  of  hind-pairs,  including  tarsi,  more  numerous  and 
irregular.  Superior  tarsal  Ciaws— first  pair,  well  curved,  free 
end  long ;  outer  claw  has  1  short  basal  tooth,  8  long,  4  mode- 
rately long  open  teeth  ;  inner  has  only  7  teeth,  being  short  of 
1  medium  tooth  ;  inferior  claw  short,  no  teeth. 

PoZpi  brown-ochreous,  somewhat  striped  with  olive-brown  ; 
humeral  joint  and  lamina  tinged  with  olive-green  ;  st^ut ; 
pars  humeralis  moderately  compressed,  in  length  fully  equal 
to  two-thirds  of  cubital  and  radial  joints  together ;  armed  on 
superior  aspect  with  row  of  spines ;  pars  cubitalis  cup-shape, 
more  than  half-length  of  penultimate  article;  latter  joint 
cylindrical,  truncated  and  somewhat  constricted  at  extremity ; 
projects  from  central  third-outer  side,  a  strong  curved  process 
famished  with  numerous  short,  stout,  black  spines.  Lamina 
strongly  convex,  somewhat  quadrilateral,  quite  one-fourth 
longer  than  wide,  inner  margin  impressed ;  superior  fore- 
angle  conical,  prolonged  forwards.  Genital  bulb  connected 
to  anterior  end  of  lamina  by  a  short  stalk ;  viewed  from  inner 
side,  lake-brown;  discoid,  prolonged  into  a  long,  flattish, 
sub-spiral,  tapering  apophysis,  projecting  backwards  beyond 
the  medial  process,  lake-brown  above,  pale  brown-ochreous 
beneath;  superior  face  of  bulbous  brownish-ochreous,  dis- 
"doses,  apparently,  two  large,  lake-brown,  convex  lobes ; 
upper,  or  lobe  proper,  broad-pyriforro ;  lower  lobe  sub- 
eUipiical,  formed  by  the  tumid  margin  of  bulbous. 

Abdomen  ovate,  base  truncated ;  rugose ;  fairly  well  fur- 
nished  with  black  hairs,  and  stiff  coarse  bristles ;  light  brown. 
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passing  into  brownisli-oclireoas,  beneath ;  dorsal  tutpe^  Hat" 
fused  with  a  f tiscons-broWn ;  JEwries  of  ten  large  i^>ot8  of  the 
lighter  brovvn  shade,  enclose  an  oval  area  occopjing  the 
poiiterior  three^f ourths. 
Single  example. 

Fah,  DEASSIDJS. 
€^en•  Lampona,  Thor. 
Latjvpona  suh^aquila,  sp.  nov. 
Fern. — Ceph.  th.,  loDg,  3*8 ;  broad,  2*8 ;  facial  index,  12. 
Abd.,  long,  4-3  ;  broad,  28 ;  legs,  1—4,  2,  3=8,  6-6,  6  mm. 

Cephaloihotax  dull  lake-black;  hairs  fine,  light  brown, 
tolerablj  sparse;  rugose;  oval,  slightly  compressed  beyond 
coxse  of  first  pair ;  cephalic  part  convex,  truncation  sensibly 
rounded,  marked  with  a  shallow  medial  groove;  clypeuM 
■Wsibly  shorter  than  breadth  of  a  fore-centre  eye;  thoracic  part 
convex,  indentation  longitadinal ;  profile-line  sldpes  gftMlually 
backwards  with  a  slight  double  arch. 

Eyes  f rotn  two  procurved  rows ;  posterior  line  rather  the 
Ibogest ;  centrals  oval,  visibly  less  than  their  diameter  apart  \ 
liearly  twice  their  length  from  laterals,  which  they  sensibly 
etceed  in  size ;  median  pair  of  anterior  row  surpass  side-eves 
in  size  by  nearly  one-third ;  dark,  separated  from  each  other 
by  rather  more  than  an  eye's  radius,  about  half  that  space 
from  laterals  of  same  row,  which  are  removed  from  margin  of 
clypeus  by  an  interval  equalling  their  own  radius ;  side^eyea 
have  the  pearl-grey  lustre  of  posterior  centrals. 
*  Fakes  lake-brown ;  transversely  rugose ;  conical,  somewhat 
divergent,  directed  forwards,  base  projects  beyond  plane  of 
dypeus ;  length  equal  to  digital  joint  oi  palpus ;  their  space 
rLiibly  surpasses  breadth  of  hind  row  of  eyes. 

MaxiUcB  yellowish-mahogany  ;  long,  sub-linear,  incfeasing 
gradually  in  breadth,  obtusely  truncated,  inclined  against  lip ; 
base  free,  pointed, 

Labium  lake-brown,  passing  into  a  yellowish  mahogany 
colour ;  twice  as  long  as  wide,  conical,  apex  abscinded,  extends 
nearly  to  base  of  the  truncated  inferior  angle  of  maxillm ; 
organ  rugose. 

Stumum  crimson-brown ;  studded  with  small  papDl»  pn>« 
jecting  hairs ;  acute  oval,  fore  end  rather  sharply  constricted 
above  coxse  (k  first  pair. 

Legs,  two  first  pairs  glossy,  browniSh-yellow ;  hind  psirfei 
lifter  shade;  have  indications  of  dtisky  annuli  on  all  Joihts 
except  tarsal;  moderately  stout;  tolerably  wdUfiimished 
with  light  haors ;  scopula  moderately  developed,  extends  to 


Digitized  by 


Google 


BT  A.  T.  UBQUHABT.  97 

base  of  metatarsus ;  claw  taft  projects  beyond  claws,  which 
•JOB  Qtouty  short,  weU-carred ;  about  4  opei)  teeth, 

Palpi  yellpwisb-amber  colour;  fairly  well  armed  with 
hairs;  pars  humiralis  compressed,  perceptibly  longer  than 
cubital  and  radial  joints  together ;  pars  cubitalis  eup-shape» 
shorter  than  penultimate  and  digital  joint?,  which  are  of 
ftbout  equal  length. 

Abdomen  elongate-oviform,  base  truncated,  stalk  exposed; 
somewhat  thii^kly  clothed  with  short,  light-yellowish  hairs ; 
ground  colour  light  olive-brown;  pogterior-tbird  clouded 
with  fuscQu^-green ;  elongate,  light  olive-green  mar](  on 
^nfral  third;  ventral  region  shade  lighter  than  dorsal; 
rather  thi(?kly  clothed  light-brown  hairs,  grouped  in  open 
fufts,  arranged  somewhat  in  lines.  Corpus  vulvae  represents 
a  large,  sub-hexagonal,  moderately  elevated,  areolated  area, 
Centre  purple -chestnut,  passing  into  amber-brown ;  inferior 
ialf  occupied  by  a  large,  deep,  sub-circular  fovea,  whose  hind- 
margin  is  developed  into  a  single  scolopi ;  fore-margin  inter- 
rupted by  a  reddish,  black  bordered,  wide,  linear-oyal  groove, 
whiph  cnrves  over  the  more  tumid,  superior  half  pf  cprpuv, 
terminating  above  the  rima  genitalis. 

Single  ^xa^ple,  Launpe^ton. 

Qen.  Diussus,  Walck. 
Draesue  peUTis,  sp.  nov, 

jFenL— Oeph.  th.,  long,  4*9;  broad,  3;  facial  ind.,  2*5. 
^.bd.,  long,  6 ;  broad,  8  ;  legs,  I,  4,  %  8=14-3, 12, 11, 9-7  mm. 

OepholoUkorc^  lig[ht  burnt  amber,  greenish  tone,  facial  arefs 
Strii^  and  marginal  zone  darker  shade ;  fairly  well  clothed 
with  a  light  pubescence,  ?reqt  black  hairs  on  caput ;  ovajy 
lapderat^y  constricted  bsyond  <?oxal  joints  of  first  legs; 
^pbai^c  region  dilated  forwards,  truncation  visibly  rpundCBo, 
QPOve^;  dl^pefus  in  height  fully  equals  breadth  o(  a  i6i(^ 
^^tre  eye;  thora^  part  convex,  sides  impresfaed  a^boyo 
TnnjggHtftls^ne;  noro)al  ipQoyes  ahojlov?;  profile-line  dip^  at 
an  angle  of  50  deg.  to  thoracic  junction  from  limit  of  caputs 
ascsn^B  somewhat  shapely  over  cephalic  region,  which  is 
rather  prominently  rounded  on  fore-part. 

Posterior  row  of  e^ea  somewhat  strongly  procurved,  centrals 
ylsfbl^  smaller  than  laterals  of  same  rovr,  removed  rather 
farther  from  them  than  they  are  from  each  other ;  anterior 
row  slightly  recurved^  median-pair  sensibly  larger  than  lateral 
eyes,  separated  by  an  in^terval  nearly  eqaid  ta  an  eye's 
^ametw,  less  than  their  breadth  and  a  hafi  from  aide  ejrePy 
Which  are  placed  ohUquefy  on  a,  strong  tubercle,  divided  by  a 
flpabe  surpassing  the  breath  of  the  hind  and  somewhat 
•aa^ea^  eye. 
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FalceM  greenish  coffee-brown;  Iiairs  bristlj,  black,  trana* 
Tersely  rugose ;  conical,  vertical,  base  turgid,  projects  beyond 
plane  of  cljpeus,  length  equals  metatarsus  of  second  1^ ; 
stout,  space  exceeds  breadth  of  ocular  area. 

Maxillas  light  olive-brown,  inferior  margin  streaked  with 
chestnut-brown;  armed  with  coarse  erect  black  hairs;  strong, 
gradually  dilated,  round  pointed,  straight. 

Labium  light  olive-brown,  clouded  with  red  chestnut; 
conical;  apex  emarginate,  three-fourths  length  of  maxillse. 

Stumum  oliv^-brown ;  hairs  whitish  and  black ;  ovate. 

Legs  light  raw-sienna ;  armature,  hairs  whitish  and  black,, 
latter  most  numerous,  4  or  5  rather  slight ;  black  spines  on 
superior  aspect  of  femora ;  patelke  project  a  bristle  ;  tibial 
joints  of  first  pairs,  8  slender  spines  on  inferior  surface; 
tibisB  of  hind  pairs,  5;  metatarsal  joints  have  about  12, 
including  distal  ring ;  scopula  moderate,  claw<rtufb  slight 

Palpi  brownish-yellow,  pars  digitalis  red-chestnut ;  mode- 
rately slender ;  furnished  with  black  and  light  hairs  ;  spines 
bristle-like,  long  and  strong  on  digital  joint. 

Abdomen  elongate-ovate ;  rather  light  olive-brown,  pattern 
ill-defined — apparently  a  wide  chocolate-brown  stripe  on 
basal  half,  double  row  of  spots,  similar  shade,  on  posterior 
half.  Corpus  vulvce  brownish  dark,  chrome -yellow^;  posited  on 
a  large,  somewhat  triangular,  elevation ;  rather  more  than 
half  of  the  posterior  side  is  occupied  by  a  large,  deep,  trapi- 
zoidal  pit,  widest  in  front,  posterior  side,  which  exceeds  ibe 
lateral  in  length,  produced  into  a  broad  )  (  shaped  septum ; 
lateral  and  fore-margins  prominent,  beaded,  centre-third 
of  fore-margins  produced  into  a  lip-like  projection  repre- 
senting a  segment  of  a  circle;  curving  round  from  angles 
of  cavity  towards  the  lip  are  two  brown  tipped,  pointed^ 
membranous  processes,  margins  subclosed  above ;  base  of 
corpus  turgid,  wide  and  rounded  in  front,  divided  beneath 
lip  by  a  broad,  homewhat  impressed,  greenish-brown  area. 

Single  specimen. 

Drassus  hrunneolusy  sp.  nov. 

JMiw.— Ceph.  th.,  long,  6;  wide,  4*5;  facial  index,  3'1. 
Abd.,  long,  7;  wide,  4-6;  legs,  1,  2,  4,  8=23-5,  187,  17-6, 
15  mm. 

Cephalothorax  fuscous;  hairs  light-yellow,  adpressed,  mode-^ 
rately  thick,  few  blask  on  caput ;  oval,  constricted  beyond 
eoxss  of  first  pair ;  pars  cephalica  convex,  lateral  margins 
moderately  arcuated,  frontal  margin  sensibly  rounded ;  depth 
of  clypeus  fully  equals  diameter  of  a  fore-centre  eye ;  pars 
thoracica  convex,  groove  longitudinal;  radial  and  caput  strica 
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— when  wet — ^well  defined ;  profile  line  represents  a  low  arch 
on  forepart  of  caput,  descends  gradually  to  limit  of  thoracic 
indentation,  from  thence  dips  rather  abruptly  to  stalk. 

Posterior  row  of  eyes  rather  strongly  procurved ;  median- 
pair  sensibly  surpass  laterals  in  size,  removed  aboat  one- 
fourth  further  from  them  than  they  are  from  each  other ; 
anterior  row  moderately  recurved ;  centrals  more  than  twice 
as  large  as  hind  pair,  fully  their  radius  from  each  other,  sepa- 
rated by  twice  that  interval  from  side-eyes  of  same  row,  which 
are  oval;  laterals  posited  obliquely  on  a  tolerably  strong 
oommon  tubercular  prominence,  divided  by  a  space  nearly 
equalling  breadth  of  posterior  eye,  which  is  about  one-third 
smaller  than  anterior  eye. 

Falces  lake-black;  hairs  yellowish  and  black,  moderately 
long  and  thick;  transversely  rugose;  conical,  inclined  very 
perceptibly  forwards,  base  projects  beyond  plane  of  clypeus ; 
somewhat  turgid  and  grooved  on  inner  side ;  length  equals 
the  pars  tibialis  of  a  third  leg ;  about  as  stout  as  the  femur 
of  the  second. 

MclxiIUb  dilated  forwards,  round-pointed,  slightly  inclined 
towards  labium,  latter  conical,  abscinded,  two-thirds  length  of 
maxilled ;  organs  dark  chocolate-brown,  apices  brownish- 
yellow. 

Stwmum  greenish  coffee-brown ;  oval. 

Legs,  thighs  orange-brown,  first  pair  tinged  with  lake; 
patellae,  tibiae  —  metatarsi  reddish-orange,  more  or  less — 
especially  two  anterior  pairs,  tinged  with  lake-brown ;  strong ; 
fiemrly-well  furnished  with  longish  black  hairs  ;  femoral  joints 
have  8  or  9  spines  ;  tibi©  of  I. — IJ.,  10  dpines,  of  III. — IV., 
about  8;  metatarsi  of  first  and  second  legs  have  respectively 
7 — 8 ;  hind  pairs  about  twelve ;  scopula  aud  claw- tuft  toler- 
ably strong. 

Palpi,  humeral  joint  brownish-orange,  of  somewhat  even 
breadth,  barely  surpasses  cubital  and.  radial  together  in 
length;  pars  cubitalis  colonr  of  former  article,  somewhat 
campanulate,  equals  penultimate  joint  in  length,  projects 
moderately  strong  bristles ;  radial  joint  lake-chestnut,  armed 
inth  stout  bristles,  rather  stronger  than  the  pars  cubitalis ; 
obliquely  truncated  from  apex  of  fore-process ;  superior  angle 
projects  three  strong  processes,  directed  forwards;  centre 
process  stoutest  and  longest,  extends  over  base  of  clava; 
lateral  processes  form  a  line  above  central ;  inferior  angle 
produced  into  an  obtuse-conical  process.  Lamina  lake- 
chestnut,  well  furnished  with  light  hairs  and  long  bristles ; 
narrow  ovate.  Base  of  genital  bulb  represents  a  yellowish- 
brown,  striated,  sub-crescentic  lobe,  of  somewhat  even  breadth; 
extremity  of  outer  horn  membraneousy  ovate,  dilated,  visible 
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Eurfape  cpDcay/^;  prPJ^cli^Pg  from  wi^ibin  cppp^yity:  i^  a  al^rj^ 
yellowish  process ;  u^i^er  born  turgid,  prpjjBctii^g,  shsurp}/ 
recurveij,  aod  deFeloppd  iflto  ^  rich  maboganj-b^vpi,  eo|»- 
tjni^ous  mambrane,  wnich  covers  superior  aspect  of  bulbpus, 
its  promineptij  arcuated  margin  fitting  closely  to  the  cres- 
centic  lobe ;  anterior  fourth  free,  tapering,  curves  outwar^ 
and  backwards. 

^pdomen  elongatoroyiform ;  light  oliycrbroi^rn ;  marlnngn 
purple-brown,  ill-definisd ;  ba^al-h^f  exhibits  ai^  ^^^ 
elliptical  figure,  bordered  with  a  deeper  s}iade ;  ppsU^ripr-ba^ 
m^ked  with  about  Qve  pairs  of  spots ;  indication's  o£  oblique 
st^p^d  en  lateral  margins;  ventral  regiofi  purp}e-browi|» 
defined  by  light  hairs;  shield  eldngate,  yeUossish-browi|» 
bordered  with  light  hairs.  Abdomen  clothed,  ratl^er  thickly, 
with  light  yellowish  and  erect  brown  hairs. 

Single  specimen. 

Gen.  Olubiona,  Str, 

GlvJbiona  ^lajihine$,  sp.  npv, 

Mas, — Oeph.  th.,  long,  6 ;  wide,  41 ;  facial  ind.,  8'1. 
Abd.,  long,  6-5  ;  wide,  4 ;  legs,  4,  1 — 2,  8=16,  16,  11-5  mm. 

Gephalofhordx  brownish-orange,  passing  into  lake-chestnut 
on  cephalic  part;  moderately  clothed  with  fine,  adpressed, 
pale  yellowish  and  bl^ck,  bristle-like  hiiirg,  subparajlel, 
lateral  compression  at  caput  slight. 

Posterior  and  anterior  rows  of  eyes  sensibly  and  equalb^ 
procurved ;  hind  row  of  about  equal  size  ;  centre-pair  visib^ 
the  most  distant  apart ;  median  eyes  of  front  row  more  than 
twice  sisse  of  hind  pair,  two-thirds  their  breadth  apart ;  fore- 
laterals  exceed  hind  pair  by  one*third,  interval  dividing  then 
is  fully  equal  to  one-half  the  space  separating  tbo  aut^nor 
pair  from  centr^^  of  same  rp^. 

Falces  brownish-orange,  lake-reflections ;  few  hairs ;  vagi|- 
lose ;  sub-oonioal,  anterior- fourth  somewhat  constripted,  pio- 
jeot  much  beyond  plane  of  olypeus,  inclined  lam«^tfdi» 
divergent. 

MaxUIcB  light  red-chestnut;  long,  bent  outwards,  secoi^d- 
half  dilated,  superior — external  angle  objiqueiy  tru^o^tej; 
iiiferior  angle  ^utely  truncated. 

Labium  apd  maxilhe  ccH^colorou^ ;  ra|t^|r  x^ox^  t^foi.  tffiffi 
.  %g  long  f^  wide,  sttb^p%i»lljel,  r9Wn41j  Wa-FfiF^^t^ 

8iurmtm  bro^mlsh  -  yellow ;  ovate ;  eminenoes  opposile 
ooxee. 

Leas  shade    lighter   thaji  pephalothqrax^  m^tati^rsal  agd 
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tarsal  joints  of  L-r-II.  deeper  tone;    armature,   fiae^  ad- 
pressed,  pak  yellowish,  and  erect  black  dairs ;  spines  black. 

Palpi  colour  of  legs ;  short,  sleuder ;  bumeraji  joint  incra/^; 
sated  forwards ;  spine  armature  1.^  III.  op  fore- third  ;  <?uf)it^ 
joint  sub-linear,  more  than  one-third  length  of  former  articlp, 
projects  a  moderate  bristle ;  radial  joint  about  half  length  oi 
cubital,  produced  on  outer  side  into  a  strong,  flattish,  clath- 
rat«,  blackish-lake  process,  directed  forwards,  upcurved, 
^qual  to  article  in  length ;  pars  digitalis,  lamina  ovhI,  fairly 
haired,  few  bristles ;  bulb  sienna-brown,  fe^  vein-like,  darl^ 
brown  lines  j  regulose ;  elongate,  moderately  tumid,  posterior 
end  cleft ;  covered  by  a  dusky,  wrinkled,  membrane  on  inper 
Bide ;  fore-half — rather  more — longitudinally  intersected  by  ^ 
deep  groove ;  extremity  of  bulbous  concave,  deeply  emargi- 
n^te ;  inner  lobe,  which  extends  nearly  to  apex  of  lamina, 
drawn  out  into  a  wide  tapering  spiral,  bright  orange-red 
apophysis,  lying  across  extremity  of  bulb;  outer  lobe  pro- 
duced into  two  processes,  upper  simi-pellucid,  conical ;  plainly 
yisible  in^n^ediately  beneath  it  is  a  broad,  rounded,  blaclp 
process,  contiguous  to  ^  pale  pyrifonn  lobe. 

Abdomen  ovate,  moderately  convex ;  tolerably  well  clothe^ 
with  fine  light-ye)low  and  erect  black  hairs ;  yellowish  stone- 
•colour,  markings  blackish- violet;  on  basal-third  is  an  elongate 
figure  of  no  determinate  form,  followed  by  a  series  of  about 
aeven,  sub-touching,  broad  lanceolate  marks,  decreasing  in 
mze  to  ai^us;  directed  inwards  fcom  lateral  borders  are 
several  large  tooth-ljke  projections. 

Fem.-r-Ceyh.  th.,  long,  7 ;  wide,  49.  Abd.,  long,  8*5 ; 
wide,  4-9 ;  legs,  4, 1—2,  3=18,  16,  13  mm. 

CepJuUothfyraz  shade  darker  than  males,  visibly  more  dilated. 

Uyes  do  not  differ  essentially  from  males. 

IfVi/c^  brownish-lake ;  transversely  rugose ;  conical,  gibboua 
at  base  in  front,  project  moderately. 

MaaiUa  and  lip  lake-broi/fa;  normal  form. 

Btumum  brownish-orange,  brown  spots  opposite  coxss. 

Legs,  in  colour  and  armature  resemble  males.  Femora  of 
^fst  and  secpnd  legs  have  |.  I.,  II.  slender  qpin^s,  of  hind 
pairs^.,  I.,  ill. ;  patellae  of  III.^IV.  one  side- spine ;  tibi© 
<5f  t.  n.,  2,  2  beneath ;  of  III  — ^IV.,  7  somewhat  irregular 
spines ;  metatarsi  of  I.  II.  have  2  basal ;  of  III. — IV.,  have 
v^speetively  6 — 8 ;  distal  rings  of  6  spines. 

Falpi  colour  and  armature  of  legs. 

Ahdomen  in  form,  colouration,  and  specific  pattern  does  not 
difter  essentially  from  the  n^ale.  Corpus  wives  sub-circular, 
inferior-half  moderately  elevated,  transversely  wrinkled,  light 
reddish-brown,  f uscou^  stains ;  centre  of  superior^half  occa- 
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pied  bj  a  large,  yellowish,  circular  fovea  intersected  by  a  pale^ 
somewhat  Y  shaped  costa,  border  colouration  of  upper-naif, 
somewhat  membraneous,  broad,  ridged,  constricted  in  front  at 
base  of  costa;  dark  fore-margin  projects  over  the  rima 
genitalis. 

Four  specimens,  Domain,  Hobart. 

Cltfhiona  ajpiaia^  sp.  nov. 
Fern, — Ceph.   th.,   long,   3*4;  wide,   2*5;  facial   index,   2* 
Abd.,  long,  6 ;  wide,  3*2 ;  legs,  1,  4,  2,  3=163, 12, 11,  7 mm. 

Cephalothorax  light  ochreous-brown ;  cephalic  region  ex* 
hibits  medial  and  lateral  bands  lightly  tinted  with  olive-green,, 
former  dilated,  tapers  to  fovea,  broken  at  limit  of  caput  by  a 
chestnut- brown  lanceolate  figure;  latter  bands  interrupted; 
sparingly  clothed  with  a  pale  pubescence  and  darkish  hairs ; 
nearly  as  long  as  the  patellary  and  tibial  joints  of  second  leg ; 
pars  cephalica  depressedly  convex,  sides  abrupt ;  height  of 
clypeus  less  than  diameter  of  a  fore-centre  eye;  thoracic  part 
low,  fovea  very  shallow ;  profile-contour  inclined  backwards 
with  a  visible  curve  to  thoracic  indentation,  from  thence  dips 
to  stalk  more  abruptly. 

Eyes  on  narrow  dark  rings;  posterior  row  sensibly  pro- 
curved  ;  median-pair  scarcely  larger  than  laterals,  a  little 
more  distant  from  them  than  they  are  from  each  other; 
anterior  row  slightly  recurved,  centrals  visibly  exceed  hind- 
pair  in  size,  form  with  them  a  trapezoid  narrowest  in  front ; 
posited  rather  closer  to  one  another  than  they  are  to  side-eyes ; 
latter  pair  separated  by  an  interval  equal  to  about  three- 
fourths  their  diameter. 

Falces  ochraceous,  faint  olive-green  streak ;  haired ;  sub- 
conical,  fore- third  somewhat  constricted  and  divergent; 
project  forwards ;  length  rather  surpasses  their  space,  latter 
interval  exceeds  breadth  of  hind-row  of  eyes. 

Maxillce  shade  darker  than  legs;  moderately  haired ;  second* 
half  dilated ;  superior  external  angle  prominent,  less  acutely 
truncated  than  inferior  angle,  base  of  which  nearly  reaches 
lip. 

Lahium  light  brown  ;  length  rather  exceeds  breadth ;  sides 
rounded ;  apex  abscinded ;  nearly  two-thirds  length  of 
maxillse. 

Stumum  colour  of  coxse;  faint  olive-green,  triangular 
marks  between  the  slight  eminences. 

Legs  slender ;  shade  lighter  than  cephalothorax,  tinged  at 
articulation  of  joints  with  red-lake ;  hairs  fine,  sparse ;  few 
slender  black  spines  on  femoral,  tibial,  and  metatarsal  joints ; 
spines  on  penultimate  article  strongest ;  claw-tuft  moderately 
developed;  scopula  somewhat  scant;  hairs  fine. 
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Palpi  paler  than  legs ;  hairs  short,  fine ;  slender ;  length, 
4mm. 

Abdomen  OTiform,  elongate ;  ground  colour  oliye-green, 
closely  spotted  with  stone-coloured,  lake-tinted,  lobate  flecks; 
dorsum  stained  with  lake,  exhibits  on  posterior  -  third  a 
brown-pink,  linear  lanccoUte  figure,  which  throws  off  a  series 
of  fine,dark.lake  coloured  lines,  converging  above  the  yellowish 
spinners  ;  lateral  margins  and  ventral  region  free  from  lake 
stains ;  fairly  well  clothed  with  short,  whitish  hairs.  Corpus 
mtlva  represents  a  hemispherical  elevation,  truncated  in  line 
with  the  rima  genitalis,  concave  within ;  of  a  pale  ochreous- 
brown,  clouded  with  olive-green. 

Single  example. 

Fam.  THERIDirD^. 

Qen,  LiNYPHiA,  Latr. 

Linyphia  melanozantha,  sp.  nov. 

3fa«.— Ceph.  th.,  long,  3 ;  broad,  2*2.  Abd.,  long,  3 ;  broad, 
2-2.     Legs,  1—4,  2,  3=9,  8,  6  7  mm. 

CepJ^afo^^oroajrichochreous-orange,  lake  reflections;  marginal 
zone,  ocular  area,  and  wide  stripe  on  cljpeus  olive-green; 
Tery  sparsely  furnished  with  black  hairs ;  rugulose ;  broad- 
ovate,  slightly  compressed  forward  ;  pars  cephalica  semi-oval, 
convex,  eye  eminence  prominent;  three  very  perceptible 
medial  grooves  on  occiput;  clypeus  projecting,  height  less 
than  two-thirds  depth  of  facial  space  ;  pars  thoracica  sub- 
circular,  moderately  convex,  centrally  depressed ;  indentation 
somewhat  T-shape ;  caput  and  radial  strise  fairly  well  marked; 
profile-contour  gradually  inclined  backward,  sensibly  arched 
over  occiput ;  thoracic  curve  more  prominent. 

Posterior  row  of  eyes  sensibly  recurved ;  median  pair  about 
one-third  smaller  than  side-eyes,  posited  obliquely,  separated 
by  an  interval  fully  equal  to  the  breadth  of  an  eye ;  removed 
from  laterals  by  twice  that  space;  anterior  row  recurved; 
centrals  dark,  less  than  one-half  size  of  hind  pair,  occupy  a 
somewhat  shorter  space,  rather  more  distant  from  side-eyes 
than  they  are  from  each  other ;  latter  pair  lai|^e,  have  the 
pearl-grey  lustre  of  posterior  centrals  seated  obUquely  on  a 
common  black  tubercular  prominence,  sub-touching. 

Falces  olive-brown};  transversely  rugulose;  somewhat  slender, 
linear-conical,  extremities  bent  a  little  outwards ;  retreating 
base  level  with  plane  of  clypeus ;  length  equal  to  depth  of 
facial  space. 

MaxUlm  ochreous-orange,  fore-third  suffused  with  olive- 
green,  rather  longer  than  wide,  obtusely  pointed,  inclined 
over  labium ;  latter  organ  reddish-brown ;  broad  oval. 
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Sturnum  oclireous-oran^e,  brown  margins ;  triangular, 
broad. 

Legs  yellowish-orange ;  femora  and  tibi»  of  two  first  pairs 
almost  entirely  suffused  with  blackish-oUye ;.  metatarsi  and 
tarsi  haye  a  dusky  hue ;  indications  of  annuJi  at  baxe  of 
penultimate  articles ;  tibisB  of  third  and  foorth  legs  haye 
irregular  evanescent  rings  at  base ;  moderately  clothed  with 
strongish,  black  hairs ;  tibial  and  metatarsal  joints  axnmL 
wiUi  black  bristle- like  spines;  superior  tarsal  dfkws;  first 
pair  strong,  somewhat  evenly  curved ;  two  close  basal  teeth. ; 
eight  curved,  open  teeth ;  inferior  daw  sharply  bent ;  two 
teeth,  outer  strongest. 

Palpi  yellow-orange ;  stout ;  pars  humeralis  nearly  as  lon^ 
as  clava,  incrassated  forwards;  cubital  joint— yiewed  from. 
above  linear — roundly  pointed,  narrower  than  humeral  joint, 
projects  two  black  bristles  ;  pars  radialis  quite  as  long  as 
former  article,  laterally  compressed  ;  projects  from  abo^ce  a 
yery  remarkable  large,  fuscous,  bifurcating  process,  base  and 
branches  flat ;  leading  branch  about  as  wide  as  stem,  graduallj 
and  moderately  dilat^  forwards  ;  apex  truncated,  incy)ryed ; 
lateral  branch  shortest,  projects  ^t  a  right  angle  towards 
clava,  orbicular-spathulate ;  base  of  process  armed  ^tk 
strong,  long,  black  bristles ;  lan^ina  fuscou^olive,  moderaielj- 
furnished  with  coarse,  black  hairs ;  rugose  elongate-ovate ; 
base  obtusely  truncated,  upturned  above  iptjo  a  short,  pointed 
process ;  genital  bulb  represents  a  somewhat  pblate-spheriod, 
basal  end  crossed  by  a  transverse,  olive-green  callus  fprepurt^ 
traversed  by  a  brown-lake  callus ;  tbes^  bands  are  diyidpd  py  a 
wide,  yellowish  groove,  exhibitii^  beneath  a  dark  sub-callus ;  the 
turgid  anterior  inspect  of  bulb  is  drawp  Qut  into  a  yery  wide^ 
greenish  membrane,  reaching  to  ^ppx  of  clava. 

Abdomen  inversely  ovate  ;  blue-hlac^;  spiiui^ni  bi^pwnis^- 
yellow;  hairs  blacl^  coarse,  somewhat  ifparse. 

Fern. — Ceph.  th.,  Ipng,  2*8;  wide,  2.  Abd*,  Ipng,  3*2 ;  wide, 
2*3.  Masc.  Ceph.  th.,  lone,  26;  wide,  2'3.  A^Bd.,  long,  4 ; 
wide,  3.     Legs,  l-4y  8,  3=7,  6,  5'3  mm. 

CepkatoihoTax  glossy,  deep  aml^r  oolou;r ;  p^^ilar  bx^  ao^ 
clypeus  si;iffused  with  oHv^-green^  inai;gi^l  q^re%t  d^l, 
sparingly  furnished  witb  coar^  bjU^pk  lfai^4;  rug^olp^i^; 
pars  cephalica  coi^ypx,  swni-ovaA;  eye  eww^nc?  prondw^t; 
lateral  ii^dex  about  ^q^ual  to  f a9ial ;  cljipeus  in(^nea  forw^ds, 
height,  le3a  than  t^o- thirds  depth  of  facial  space  j  pajcs 
thorapica^  circular,  wderately  convex;  ppstenor  incline  de- 
pressed; radial  striae  well  defined,  captit  grooves  les^  pro- 
nounced ;  profile-line  dips  from  limit  of  caput  to  thorado 
junpiipn  at  an  angle  of  80  deg,,  ascends  moderately,  with  a 
sensible  curye,  to  nind-row  of  eyes. 
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Posierioi;  row  of  eyes  senfidbly  recurved,  nearlj^  straight ; 
centre-pair  fully  one-tnird  smaller  than  laterals,  rather  more 
^stanfc  from  them  than  they  are  from  each  other,  aa  ihterral 
slightly  eioe^diag  their  own  diameter ;  anterior  row  i*e(iurYed ; 
median  pair  dark,  about  one-half  size  of  hind-centrals,  fonii 
with  them  a  trapezoid,  the  front  line  of  which  is  shortest ; 
visibly  more  remote  from  one  another  than  they  are  from 
side-^es;  laterals  of  fait  bize,  hkye  the  pearly  lustre  of 
pofiteTiot  <ieiiti*e-eye8  j)osited  Obliquely  on  a  stto&g,  common 
tubetcTe,  sub-cdtitiguou&. 

Falcea  yellow-brown,  olive  green  hue ;  fore-half  and  ctid68 
siifEused  with  a  deeper  shade;  liheatr-ciotiical,  retreat  per- 
cex>tibly ;  not  fully  as  dtout  as  the  femtir  of  a  second  l^g,  to 
lon^  ais  the  pars  digitalis  of  palpus. 

MaxiUaB  brownish-yellow,  mottled,  fore-half  passing  into 
olive-brown ;  well  developed,  somewhat  linear,  round-pointed ; 
iiiclhied  over  labium;  latter  drgiui  shade  darker;  breadth 
surpasses  length  by  onie-third,  riomewhat  bounded. 

Siumvm  deep  chestriiit-brown  ;  glossy ;  broad-ciordate. 
Jjegs  orange-ochrebus  ;  first  pair,  bksal  two-thirds  of  femora 
olive-green  ;  tibise  suffu3ed  with  same  shade ;  metatarsi  atid 
tiarsi  slightly  sutf tiSed,  faint  bfesal  ring  on  former  articles ; 
markings  on  second  legs  resemble  first,  except  that  the 
biroad  bandk  on  fettnbra  are  reduced  to  basal  annalations ; 
third  and  fourth  pairs  have  very  faint  indications  of  antiuli ; 
hairs  black,  somewhat  coarse  and  sparse;  few  bristle-like 
spines.  Superior  tarsal  claws — first  pair,  15  open  comb- 
teeth  forming  an  even  liile  with  point  of  claw;  inferior  daw 
sharply  bent,  two  tolerably  strong  teeth,  otiter  longest. 

Falpi^  colour  and  armature  of  legs ;  pars  digitalis  f  hscotid- 
green;  rather  longer  than  cephalothorax ;  palpal  claw 
iiiodetitety  (jurved,  1 1  open  cothb-t^eth  extending  length  of 
daw. 

Abdoiti&n  brOad-oVate,  ()roject8  over  base  of  Oephalothoi'aac ; 
Wirish-bldck ;  sparingly  clothed  ^-^rith  coarse  black  hairs. 
c&rpu8  vuh$B  yielloWish  inahogatiy  colour,  fuscus  clouds  aboiit 
base ;  represents  a  httge  tnLnsverse,  siib-crval,  plano-couvex^ 
turbid  projection  ;  superior  margin  sontowhat  prominetiti 
projects  over  the  rima  genitalfe. 

iNumerotta  cil&ixlples  differing  sometrhat  in  thehr  eephallo 
diadifag  aiid  leg  nmrkiiigB. 

tdh'gphla  ^indecinUpunctataf  sp.  nov. 

.Pew.— Ceph.  th.,  long,  21 ;  wide,  1*5.  Abd.,  long,  4  wide,^ 
1  Legs,  1,  2,  4,  3=tl0'6, 10,  9,  7  mm. 

Otpkaloih<ym»  ochreous-brown  :  dorsal  aspect  of  caput  dark 
chocolate ;  sides  of  thorax  clouded  and  streaked  with  olive- 
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green ;  fovea  dark,  yerj  sparingly  clothed  with  hair ;  cephalic 
part  oval,  facial  and  lateral  index  about  equal  breadth; 
clypeus  projecting,  one-half  depth  of  facial  space  ;  thoracic 
part  oval,  convex ;  fovea  oval,  longitudinal,  deep ;  normal 
grooves,  somewhat  slight;  profile-line  moderately  curved 
across  occiput,  dips  forward ;  thorax  rises  sensibly  above  plane 
of  caput,  slopes  at  an  angle  of  40deg.  to  stalk. 

Eyes  of  tolerable  and  nearly  equal  size,  on  dark  rings ; 
posterior  row  sensibly  procurved ;  median  pair  visibly  more 
distant  from  laterals  than  they  are  from  each  other,  an  in- 
terval scarcely  equalling  an  eye's  diameter;  anterior  row 
recurved ;  centrals  dark ;  smallest  of  eight  removed  from 
one  another  by  more  than  an  eye's  radius  ;  fully  their 
diameter  from  side  pair ;  laterals  surpass  posterior  median 
pair  in  size,  posited  obliquely  on  a  dark,  common,  moder- 
ately strong  tubercular  elevation,  contiguous. 

Falces  brownish-ochreous,  clouded  with  olive-green ;  sub- 
conical,  divergent,  retreating ;  base  projects  sensibly  beyond 
plane  of  clypeus  ;  three  strong  teeth  on  outer  row ;  inner  four 
small,  moderately  stout;  length  slightly  exceeds  the  pars 
digitalis  of  palpus. 

Maxillm  ochraceous,  base  chocolate;  rather  longer  than 
broad,  inclined  towards  one  another. 

Labium  greenish-chocolate,  apex  yellowish ;  broad-oval, 
apex  tumid,  everted. 

Sturnum  olive-green ;  cordate  nearly  as  wide  as  long. 

Legs  slender,  ochreous-yellow,  annuli  faint  olive-green; 
femoral,  tibial,  and  metatarsal  joints  of  I. — II.  have  three 
rings,  m. — ^IV.  pairs  two  ;  hairs  light,  sparse ;  femora, 
patellae,  and  tibee  moderately  armed  with  slender  spines. 

Pcdpi  and  legs  concolorous,  long,  slender ;  cubital  and  radial 
joints  project  strongish  bristles. 

Abdomen  elongate-oviform ;  ground  colour  olive-drab  ; 
folium  ovate,  occupies  dorsal  aspect,  flecked,  more  especially 
alpng  margins,  with  lake-tinted  cTcamy-coloured  dots ;  dis- 
plays round  border  15  large  brown  spots,  separated  by  about 
their  own  breadth;  lateral  margins  show  dull  flecks  and 
brown  blotches.  Vulvce  ochraceous,  faint,  longitudinal, 
olive-green  stripes,  two  red-brown  spots  at  extremity;  moder- 
ately haired;  represents  a  remarkably  long,  curved,  mem- 
braneous scapus,  projecting  abruptly  from  a  slight  elevation, 
and  extending  backwards  nearly  to  spinners ;  of  even  width, 
convex  above,  concare  beneath,  margins  grooved,  apex 
acutely  emarginate.  Free  part  of  base  or  sub-scapus  cleft, 
projects  over  the  rima  genitalis;  dark  spot  within  basal 
curves ;  beneath  the  superior  scapus,  and  extending  beyond  it^ 
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18  a  yellow  transluGeiity  rery  slender  stylus,  apex  ladle-shape; 
Bpiiiigs  from  base  of  sub-scape. 
Single  example. 

Idnyphia  Bub-luteas^  sp.  noT. 

Fem. — Ceph.  th.,  long,  2-1 ;  wide,  1*6.  Abd.,  long,  3-2 ; 
wide,  3.   Legs,  1,  4,  2,  3=12-8,  8*6,  8,  6  mm. 

Cephaloihorax,  light  ochreous-brown ;  medial  streak  wide, 
without  clearly  defined  limits,  chocolate-brown ;  lateral  margins 
speckled  with  similar  tone ;  broad-OTate,  slightly  compressed 
at  caput;  pars  cephalica  convex,  roundly  truncated;  eye 
prominence  moderate  ;  height  of  clypetts  rather  exceeds  one- 
half  depth  of  facial  space;  pars  thoracica  prominently 
conyex ;  fovea  deep  elongate-oval,  longitudinal ;  radial  strisd 
fsLirlj  well  marked ;  caput  grooves  well  defined ;  profile  line 
rises  with  a  sensible  curve  from  margin  of  eye  area  to  limit 
of  caput,  from  thence  represents  an  abrupt  curve  to  stalk. 

Eyes  on  black  rings,  enclose  an  oval  space ;  centrals  of 
posterior  row  removed  rather  further  from  laterals  than  thej 
are  from  each  other,  an  interval  fully  equal  to  an  eye's 
breadth ;  median-pair  of  anterior  row  dark,  scarcely  as  large 
as  hind  pair,  form  with  them  a  sub-quadrilateral  figure, 
rather  longer  than  broad ;  divided  from  side  eyes  by  a  space 
equalling  tibieir  radius;  laterals  visibly  the  smallest  of  eight, 
opalescent;  posited  on  a  moderate  aized,  common  dark 
tubercle,  sub-touching. 

Fdlces,  yellowish,  amber  colour ;  slender,  conical ;  inclined 
forwards,  base  in  line  with  plane  of  clypeus  ;  length  equal  to 
depth  of  fftcial  space. 

MaxiMm  ochreous-brown;  long,  linear-spathulate ;  some- 
what bent  over  lip. 

Lahiunif  lightly  sufEused  with  olive-green,  short,  about 
twice  as  wide  as  long,  rounded,  everted. 

Stumum,  pale  brownish-olive,  metallic  reflections ;  heart- 
«hape  ;  slight  eminences  opposite  cox8B. 

Legs,  light  ochreous-brown ;  central  and  distal  annulations 
of  a  deeper  tone  on  tib»  and  metatarsi ;  hairs  dusky,  toler- 
ably thick;  bristle-like  spines  on  the  pars  petellaris  and 
tibialis. 

Palpi,  colour  and  armature  of  legs ;  cubital  joint  shorter 
than  radial ;  digital  rather  longer  than  humeral. 

Abdomen  oviform,  projects  well  over  base  of  cephalotho- 
rax ;  hairs  yellowish,  short,  fairly  thick ;  ground  colour  light 
brown,  approximating  to  olive-green ;  central-third  occupied 
by  an  elongate,  diamond-shaped  figure,  stained  with  dark 
chocolate,  margins  pale  brownish-chrome. 
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torpua  vulvas  OcTireduS-lftown ;  fransv^x^e  oYal,  ihoikr* 
ately  elevated ;  summit  occupied  by  two  ratTler  IsLtge,  Tjto^ 
oval  fovea,  divided  by  a  septum  fully  one-hallf  their  bfeadth; 
four  black  processes  project  outwards  from  within  fovea; 
outer  pair  sub-touching  marpn,  short,  second  pair  separated 
by  septum,  corneous,  moderately  stdut,  in  length  about  ^qtial 
to  diameter  of  fovea,  ciii-ved  towards  Superior  botder  6f 
ciJfrtms,  IndKo^d  towards  eadh  Other. 

Single  specimen. 

Linyphia  niienSf  sp.  nov. 

J?*em.— Ceph.  th.,  long,  1-S  ;  broad,  1.  Abd.,  long,  2'3  j 
btoad,  2.   Legs,  1,  2,  4,  3=6 •&,  55,  4-2,  8  mm. 

Cephalothorax  fulvous,  sparingly  speckled  with  lakfe,  fovea 
and  radii  olive-green,  lateral  margins  lightly  pencilled  with. 
a  similar  tint.  Hairs  sparse.  Ovate,  lateral  compressioii 
at  caput  slight ;  pars  cephalica  depressedly  convex,  roundly 
truncated,  lateral  index  fully  equals  two-thirds  of  faciii,!; 
c^peus  vertical,  depth  scarcely  surpasses  diameter  of  a  fore- 
Centre  eye ;  pars  thoracica  contex ;  fovea  traftsverse  dval ; 
normal  grooves  fairly  perceptible ;  contotlr  df  profile  ri*e» 
from  stailk  at  ah  an^ie  of  40  deg.,  sloj^s  forwards  with  & 
J)erc^ptible  curve. 

Posterior  row  of  eyes  pearl-grey,  visibly  t)^ocurved, 
Equidistant,  centrals  nearly  one-half  lai^ger  than  laterals  df 
same  row,  separated  by  scarcely  an  eje's  ititierVal,  less  than 
their  diameter  a  half  from  fore-centrals;  anterior  *ow 
diark,  moderately  recurved,  about  equal  distances  from  etaSk 
other ;  median  pair  rather  the  smallest  of  eight,  on  dark 
rings,  divided  by  an  interval  exceeding  their  breadth  ;  lateral 
eyes  posited  obliquely  on  dark,  contiguous  tubercles,  nearlj 
radius  of  the  fore-eye  apart,  latter  eye  intermediate  in  size 
between  the  hind-lateral  and  fore-cienti-al. 

Falces  brownish-amber  colour ;  strong,  conical,  gibbous  at 
l)ase  in  frbiit,  vertical ;  letigth  exceeds  digital  joiht  of  palpus, 
rather  stouter  than  thigh  of  a  leg  df  first  pair. 

l/aariZZas'gre^nish-^ellow,  dappled  with  olive-gtieen ;  neinrly 
ais  bfo^d  as  long,  rounded,  taper  to  baise;  sejwirited  by  ra 
internal  about  equal  to  their  Own  breadth. 

Labium  bluish-black ;  one-third  wider  than  long,  strongly 
everted. 

Btumum  brown,  suffused  with  bluish-black,  nearly  as  wide 
between  second  pair  of  coxal  joints  as  long,  ttt]^rs  some'what 
rapidly  to  a  tail-like  prolon^tioti  between  cox*  of  foutth 
legs. 

Legs  pale  ifulvous,  greenish  reflections ;  distal  olive-broWn 
annulationB  on  tibial,  metatarsal  and  tarsal   joints.    iEtairs 
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•Bparse,  epines.b^tle-like,  1  or  2  on  femora  of  I — II;.  patellw 
project  1;  tibiae  2  of  3;  metatarsi  less ;  superior  tarsal  claws 
— Ist  pair,.  loDg,  slender,  sligbtlj  curved,  about  18  sjxort, 
cl60e  teeth ;  inferior  daw  sharply  bent,  1  long  tooth. 

Palpi  pale-brown,  radial  joipt  greenish ;  armed  with 
bristles  ;  palpal  claw  long,  slender,  somewhat  straight,  tip 
bent,  6  short  open  teeth* 

Abdomen  oviform,  depressedly  convex,  greenish  gamboge, 
more  or  Ibss  stained  with  reddish-lake,  spotted  with,  silver 
iobate  specks — few  golden,  more  or  less  confluent  along 
margin  of  dorsal  band  ;  latter  broad  at  posterior  end,  tapers 
forward  to  a  mere  streak,  displays  two  cross-bars  on  basal 
curves ;  broader  part  exhibits  6  or  7  ill-dpfined  arcuate-bars ; 
the  indigo-brown  colour  of  ventral  region  encroaches  in  a 
wedge-shape  into  lateral  margins  from  posterior  end ;  shield 
-flub-oval,  border  light  brown,  silvery  flecks.  Corpus  vulum 
Tepresents  a  dark  brown,  sab-circular  elevation  ;  each  lateral 
slope  indentedi  by  a  small^  shallow,  ovate  fovea,  whose  apex 
is  directed  inwards ;  fovea  connected  by  a  strong,  dark, 
V-shaped  eosta,  whose  extremity  reaches  over  the  edge  of  the 
soSEiewhat  abrupt  incline  above  the  rima  genitalis. 

Two  examples. 

QfflL.  T^BRiDiuM,  Walck. 

Theri^tUm  pilatum,  sp.  nov. 

Mas. — Ceph.  th.,  long,  2  ;  wide,  1*5-  Abd.,  long,  2:2 ; 
wide,.!-?  ;  legs,  1,  2;  4,  3^  12^r.B-2,  7%  49  mm, 

)h-stone,  passing  iii^to  oclu^ousoora^ge 
kled  with  olive-brown ;  median,  baqd 
I  with  olive-brown;  haita very  iq>a]:ve ;. 
n.  slight ;  cepl^aJixpart  convex,  round- 
ly eqjial  to  rather  less  than,  one-half 
loracic  region  convex,  fovea,  sub-oval, 
deep;  caput  a^d  radial  strips  moderately  defined;   profile- 
contour  represents    a  double  arch ;    thoracic  curve  which 
rises  sensibly  above  plane  of  caput,  dips  abruptly ;  oephalic 
part  foirwardly  inclined. 

Ih/es  on  dark  rings,  of  moderate  and  nearly  equal  sise; 
posterior  row  procurved,  centrals  divided  by  nearly  an  eye's 
mterval,  removed  one-fourlh  more  than  that  space  firom  side- 
eyes.;  anterior  row  recurved,  median  pair  dark,  largest  of 
eight,  separated  from  one^  another  by  scarcely  i?xore  than.  a?x 
eye's  diameter,  and.  from  side^eyes  by  aji  interval  sensibly 
leqs  than,  their  r$.dius;  laterals  smallest  of  eight,  seated 
obliquely  on  a  common,  lake-brown  tubercle,  sub-touching, 

Falces  ochreous-orange ;  slender^  conical,  vertic^,,  leo^^ 
equal  to  breadth  of  ocular  area. 
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MaxiUce  light  yellow-brown^  inferior  margin  and  apex 
opalescent;  moderately  wide,  acutelj-spathulate,  inclined 
towards  each  other. 

Labium  somewhat  the  colour  of  maxillae,  one-third  broader 
than  long,  sub-quadrate,  rounded. 

Stumttm  broad-cordate ;  fulvoug,  clouded  with  olive-brown^ 

Leas  yellowish  stone-colour,  ochreous-orange  reflections ; 
annuiations  chestnut,  evanescent;  pre-apical  and  apical  on 
femora  of  I. — IE.;  distal  rings  on  femora  ofUL— IV.;  tibise 
of  first  pair  4  rings,  of  hind  pairs  central  and  apical  annul! ; 
metatarsal  joints  have  central  and  apical  rings,  basal  indi- 
cated. Hairs  somewhat  sparse;  bristle-like  on  patellarj- 
tibial  joints. 

Palpi  humeral  cubital  joints  light  stone  brown,  penulti- 
mate article  and  clava  ochreous-orange ;  pars  humeralis  some- 
what stout,  exceeds  in  length  two  following  joints  by  one- 
third;  cubital  somewhat  campanulate;  pars  radialis  much 
enlarged  and  roundly  pointed  on  superior  side ;  two  latter 
articles  furnished  with  black  bristles ;  laminee  bulbi  ovate, 
tapering,  directed  towards  each  other,  moderately  armed  with 
strong,  black  hairs  ;  genital  bulb,  viewed  beneath  from  inn^ 
side,  mitriform  ;  inferior  side  shortest,  displays  on  its  face  an 
oval,  shield-like  callus ;  projecting  from  within  bulbous,  and 
extending  nearly  to  extremity  of  clava,  is  a  wide,  semi-pellucid 
apophysis,  sub-spiral,  abruptly  truncated,  inferior  angle 
shortly  prolonged,  cyathiform. 

Abdomen  oviform ;  hairs  sparse  ;  olive-brown,  spotted  with 
large  and  small  creamy-coloured  flecks ;  fore-half  occupied  by 
a  lanceolate  figure,  somewhat  suffused  with  dull-red,  marked 
with  large  fuscous  spots ;  margin,  confluent  creamy  flecks  ; 
posterior  incline  exhibits  a  sub-oval  band,  closely  spotted  with 
normal  flecks  ;  lateral  margins  marked  with  a  longitudinal, 
interrupted  fuscous  band,  gradually  enlarged  posteriorly, 
curves  round  spinners,  confluent  beneath. 

JVw.— Ceph.  th.,  long,  2;  wide,  1*5.  Abd.,  long,  3*2; 
wide,  2-8.     Legs,  1,  2,  4,  3=10-8,  9,  8,  5  mm. 

Cephalothorax  brownish  stone- colour ;  median  band  sharply 
constricted  at  fovea,  mottled  olive-brown  ;  side  border  wide, 
somewhat  acute-crenate,  similar  shade ;  hairs  coarse,  sparse, 
mostly  on  caput ;  pars  cepbalica  convex,  frontal  line  round- 
pointed,  lateral  index  one-third  shorter  than  facial ;  clypeus 
inclined  moderately  forwards,  depth  nearly  equal  to  half  facial 
space ;  pars  thoracica  ovate,  moderately  convex ;  fovea  oval, 
longitudinal ;  normal  grooves  tolerably  well  defined  ;  contour 
of  profile  rises  from  stalk  at  an  angle  of  45  deg.^  inclined 
forwards. 

Eyes  do  not  differ  essentially  from  males. 
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FcUces  colour  of  oephalothorax ;  conical,  inclined  sensibly 
fornrards;  base  scarcely  projects  beyond  plane  of  clypeus; 
in  length  fully  equal  to  the  pars  digitalis  of  palpus. 

MctxiUce  normal  stone-colour,  two  fore-thirds  suffused  with 
a  deeper  shade ;  as  long  as  falces. 

Labium  light  olive-green ;  oval,  length  rather  surpassed  by 
width. 

Btumvm  greenish  stone-colour,  wide  olive-brown  border; 
broad  cordate,  perceptible  eminences  opposite  coxse. 

Legs^  slender ;  light  brownish  stone-colour ;  femoral,  tibial 
and  metatarsal  joints  have  more  or  less  undefined  olive-brown 
distal  and  pre-apical  annutations;  sparingly  armed  with 
dusky  hairs ;  pateilsB  and  tibiaB  of  two  first  paira  have  respec- 
tively 1 — 2  slender  bristlea 

Falpi  shade  paler  than  legs;  slender;  few  hairs  and 
bristles. 

Abdomen  sub-ovate,  base  rather  prominent,  grooved;  ground 
colour  approximating  to  brown-pink,  passing  into  a  pale 
tene  beyond  folium,  numerous  small  stone-coloured  flecks 
and  dark  brown  spots ;  rather  more  than  half  of  dorsum 
occupied  by  a  lanceolate  figure — apex  directed  backwards, 
spotted — especially  the  haft,  which  about  equals  the  lance- 
head  in  length,  with  fuscous  dots,  margins  creamy,  stained 
with  orange-red  about  lance-head  ;  lateral  margins  have  three 
interrupted  fuscous,  nearly  vertical,  bands,  first  band  termi- 
nates in  a  large  spot  on  posterior  side  of  stigmata,  inter- 
space occupied  by  creamy  necks ;  three  spots  occur  close  to 
spinners,  centre  brown,  oblong;  outer  spots  consist  of  a 
group  of  light  flecks.  Corpus  vuIvcb  greenish  stone-colour ; 
represents  a  moderately  prominent  sub- triangular  elevation, 
whose  extremities  curve  over  the  orange- brown  stigmata ; 
comprised  within  the  shallow,  somewhat  oval,  central  depres- 
sion are  tw^o  not  very  clearly  defined  sub-circular  fovea 
divided  by  a  broad  septum,  about  their  equal  in  diameter ; 
projecting  from  within  each  fovea  are  two  processes,  forming 
a  transverse  line ;  outer  pair  black,  cylindrical,  short ;  inner 
pair  perceptibly  the  widest,  brownish-lake,  linear  spathulate, 
concave  on  fore-side,  fully  four  times  as  long  as  outer  pro- 
cesses. 

Two  males  and  a  female. 

Pam.  ENYOIDJS. 

Oen.  Habbonestbs,  L.  Koch. 

Habronestes  flavijpedeSj  sp.  nov. 

Fern. — Ceph.  th.,  long,  36  ;  wide,  2*5.  Abd.,  long,  4*5 ; 
wide,  2.    Legs,  4, 1,  2,  3=11, 10,  99,  9  mm. 
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Cephcdothorax  dull,  deep  oliye-green,  facial  space,  wide 
medial  band^  and  radii  i^prozimatiiig  to  fasoous-MBok ; 
sab-margixial  fringe  of  sparse  white  phimose  hairs^  smaB 
patch  close  to  posterior  centre-eyes  and  hind«fldc^;  rugnlosey 
iftudded  with  minute  papill» ;  pars  cephaUca  somewhat  qoad- 
rate,  strongly  convex,  sides  st^p,  ocular  emin^ence  tol^ablj 
prominent,  sub-circular ;  clypeus  retreats  visibly,  d^p^  ex- 
ceeds half  length  of  eye-area ;  pars  thoracica  elevated,  slopea 
somewhat  abruptly  from  the  deep,  narrow  indentation,  sides 
moderately  roimoed ;  caput  and  radial  strisa  well  defined^ 
shallow ;  contour  of  profile  rises  fix>m  thoracic  junction  at  an 
angle  of  46  ^^*f  represents  a  level  line  to  eye-region  broken 
by  two  slight  arches,  crown  of  thoracic  part  rather  abov^f 
plane  of  occiput. 

Eyes  in  two  procurved  rows ;  posterior  line  nearly  semi-, 
circular ;  eyes  equal  in  size  ;  centre-pair  rather  more  distant 
from  laterals  than  they  are  from  each  other,  an  interval, 
scarcely  equalling  their  own  breadth ;  anterior  row  moderately 
procurved,  median  pair  one-third  smaller  than  hind-oentrals, 
divided  by  a  space  equal  to  an  eye's  diameter ;  fore-laterals  m 
third  smaller  than  centrals  of  same  row,  separated  from  them 
bv  an  interval  lest  than  half  their  radius^  and:  from  side-eyet 
of  hind-row  by  fully  one-half  their  diameter. 

Falces  dull  lake-brown,  conspicuous  red-lake  streak  dowi| 
inferior  margin  of  fore-third;  fringed,  with  white  haira^ 
conical,  anterior  kind  (rather  more)  divergent  vertical,  profile 
arched. 

MaailUB  chestnatb*brown,  inferior  majfgin  fulvoiis;  nearljr 
as  wide  as  long,  of  somewhat  even  breadth,  pointed,  dice<)ted 
towards  each  other,  divided  by  an  interval  nearly  equ^dliny 
breadth  of  lip. 

Ldbiwm  fuscous^  margin  amber  colour ;  triangular,  apex 
abscinded,  everted,  less  than  half  length  of  maiillse. 

Stumum  daxk  brown-^lake  ;  hairs  fine^  sparse ;  broad  <|vate. 

Lega  bright  yellowish-orange,  coxss  sufFused  with  olivef 
brown ;  femoral;  tibial  and  metatarsal  joints  of  fourth  pait 
almost  entirely  suffused  vrith  lake-brown  ;  moderately  strong^ 
do  not  differ  much  in  length  or  strength ;  hairs  fine,  some* 
what  sparse  ;  spines  black ;  about  five  strongish  spines  cm 
superior  aspect  of  femora,  basal  long,  erect ;  tibite  of  1. — n>.,  2» 
2  bristle-like  spines  beneath ;  metatarsi  2,  2  stronger  spines 
on  inferior  surface  ;  tibial  joints  of  III. — IV.  have  7  somewhat 
irregularly  placed  spines;  metatarsi  about  6,  terminating 
with  ring  of  5. 

Falpi  colour  and  armature  of  legs  tolerably  long  and 
dender. 
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Abiomen  oviform,  base  rbundij  truncai^ed,  second  half 
dilated,  pointed;  dull  fudcoua-blaclc ;  thicklj  studded  with 
itauiH  papilled;  hurs  blaok,  sparse;  tentral  region  light 
oliye-brown.  Vulva  reddish-brown,  clouded  with  a  deeper 
tone;  tfiangalar^bovate,  modemtelj  elevated;  traosyeraelj 
rugose;  superior  h$Xf  oooupied  by  two  large  sub-pjriforooi 
fovom,  ^i^id.'sd  bj  a  wide  rapidly  dilated  septum,  bordered 
hj  bead-like  costsB;  shows  two  musseUdiaped  indentations, 

contiguous  to  C08t88. 

Single  specimen. 


Fam.  TETEAGNATHINJS. 
G^n.  TsTRAaNATHA,  Latr. 

Tdragnatha  quadri-notcUa,  Bp.  nor. 

Jfem.— Ceph.  th.,  long,  8*5  ;  wide,  2*4.  Abd.,  long,  6'2r; 
wide,  8-6.    Legs,  I,  2, 4,  3=1^  8,  13, 11,  8  mm. 

Cephdlothoraz  fulvous,  ocular  area  lake  coloured ;  dorsal 
band  dappled  with  olive-brown,  lake  vein-like  streaks;  bi- 
crenate,  fore-half  much  the  widest,  ends  abruptly  at  fovea ; 
'encloses  four  large  subpyriform,  fulvous  spots,  first  pair 
encroach  between  dorsal  and  lateral  eves ;  sub-marginal  band 
xsoloration  of  median.  Some  examples  exhibit  olive-brown 
stripes  in  radiating  depressions ;  very  sparmgly  furnished 
"witn  hairs ;  pars  cephalica  dopressedly  convex,  sides  steep, 
roundly  truncated,  eye- prominence  moderately  developed; 
facial  index  exceeds  lateral  by  one-fourth ;  transverse  sub- 
oval  fovea  in  centre ;  pars  thoracica  broad  ovate,  rises  above 
{^laneof  caput,  posterior  incline  depressed;  fovea  elliptical, 
ongitudinal,  deep ;  normal  grooves  somewhat  shallow  ;  pro- 
file-line ascends  at  an  angle  of  30deg.  from  dorsal  eves  to 
limit  of  caput,  dips  rather  more  abruptly  to  thoracic  junction. 

Eyes  of  moderate  and  nearly  equal  size ;  posterior  row 
slightly  procurved ;  oentrab  less  than  one-third  larger  than 
laterals,  separated  by  an  interval  exceeding  an  e^e's  radius, 
removed  from  side  oyes  by  their  breadth;  anterior  row  re- 
curved; median  pair  visibly  smaller  than  laterals,  rather 
iurtiier  from  each  other  than  they  are  from  the  latter  pair — 
ftn  interval  sensibly  surpiassing  their  breadth;  lateral  eyes 
posited  on  a  strong,  common,  dark  tubercle,  sub-touching. 

Falcee  yellowish  mahogany ;  sub-conical,  base  projects  be- 
yond plane  of  clypeus ;  fore-third  divergent,  plainly  longer 
than  the  pars  digitalis  of  palpus,  fully  as  stout  as  the  femur 
of  ^  fore-leg,  retreat  sensibly. 

MadnlUe  ochreous-brown,  pale  apices ;  spathukte^  superior 
angle  rather  prominent,  incUned  towards  each  other. 
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LaMvm  darker  shade ;  sub- oval,  everted,  nearly  as  long  ae 
wide,  about  balf  length  of  maxillse. 

Stumwn   mahogany-brown;   cordate,  eminences  opposite 

COX8B. 

Legs  fulvous,  conspicuously  spotted  with  light  olive-brown 
and  lake  dots,  latter  predominate,  annuli,  olive-brown; 
suffused  with  dark-lake ;  raarkiags  vary  somewhat  in  indi- 
vidual examples;  fairly  well  furnished  with  outstanding, 
black  hairs ;  all  joints,  except  tarsi,  tolerably  well  armed  with 
yellowish,  dark-tipped,  slender  spines.  Superior  tarsal  claws 
— Ist  pair,  evenly  curved,  12  close  teeth;  inferior  claw, 
sharply  bent,  free  end  directed  forwards,  2  close  teeth. 

Palpi  light  fulvous,  radial  and  digital  joints  ringed ;  palpal 
claw  long,  7  teeth. 

Abdomen  oviform;  light  fulvous,  posterior  three-fourths 
of  dorsal  aspect  more  or  less  suffused  with  lake,  flecked  with 
rather  large  and  small  lake-coloured  dots ;  larger  spots  have 
a  dense  shade  ;  basal  end  somewhat  unspotted  ;  folium  ex^ 
tends  from  about  second  quarter  to  anus,  posterior  two-thirds 
reddish-lake,  marginal  spots  resolved  into  sinuate  border; 
flecks  on  petiole  intermixed  with  black-lake  streaks  and  dots ; 
spots  on  ventral  region  resolved  more  or  less  into  longitudinal 
streaks ;  light  ground  colour  encroaches  from  base  dividing 
the  wide  quadrate  median  stripe  from  vulva  and  sides; 
spinners  light  purple.  Corpus  vulvoe  red-chestnut ;  elevated^ 
represents  the  segment  of  a  circle,  centre-third  somewhat 
rounded,  tumid,  projects  forwards,  discloses  beneath  a 
moderately  wide,  dark  bordered,  sub-linear  septum,  inter- 
secting two  large  mussel-shaped  fovesB. 

Several  examples. 

Fam.  EPEIEIDiE. 
Gen.  Epeiba,  Walck. 

Epeira  phaZerata,  sp.  nov. 

Fem, — Ceph.  th.,  long,  3  ;  wide,  2*5  ;  facial  index  1.  Abd. 
long,  6 ;  wide,  4.     Legs,  1,  2,  4,  3=3-2,  7-4,  7*8,  55  mm. 

Cephalothorax  light  olive-brown,  speckled,  especially  about 
nonnal  grooves,  with  olive-green  ;  wide  median  and  sab- 
marginal  bands  tinted  with  olive-green  ;  eye-eminence  red- 
dish-brown; hairs  white,  silky,  tolerably  long  and  thidc; 
cephalic  part  moderately  convex,  ocular  eminence  prominent; 
lateral  index  one-third  shorter  than  facial ;  height  of  clypeu$ 
just  surpasses  interval  of  a  fore-centre  eye;  thoracic  part 
moderately  convex,  sides  well  rounded;  posterior  incline 
occupied  by  a  trisected  area,  apex  emarginate,  limited  by 
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thoracic  indentation;  caput  and  radial  striee  somewhat 
shallow ;  profile  contour  represents  an  even  arch^  fore  and 
hind  slope  about  equally  steep. 

Eyes  do  not  differ  greatly  in  size,  posterior  centrals  inter- 
mediate between  anterior  median  pair  and  laterals ;  hind  row 
moderately  recurved;  centre  pair  posited  somewhat  ob- 
liquely, divided  by  nearly  an  eye's  breadth,  about  their  space 
and  a  quarter  from  side  eyes  ;  anterior  row  strongly  recurved ; 
centrals  separated  from  each  other  by  less  than  their  diameter 
and  a  half,  perceptibly  more  than  that  interval  from  hind 
pair,  rather  less  than  their  space  from  laterals ;  latter  pair 
seated  obliquely  on  low  eminences,  scarcely  their  radius  apart. 

Fdlces  coloration  of  cephalothorax,  basal  half  mottled; 
linear  conical,  gibbous  in  front,  vertical,  stout,  in  length  fully 
equal  to  digiUtl  joints  of  palpus. 

MaxillcB  breadth  somewhat  surpassed  by  length,  enlarged 
and  prominently  rounded  forwards,  inclined  over  labium^ 
which  is  rather  wider  than  long,  round-pointed ;  organs  dark 
chocolate-brown,  apices  fulvous. 

Stumum  indigo-chocolate;  broad-cordate,  eminences  oppo- 
site C0X8B. 

Legs  light  yellow-brown;  femora  marked  with  three  wide 
annmations,  lake-chocolate  on  fore-pairs;  approximating  to 
olive-brown,  and  interrupted  on  hind-pairs ;  patellary  joints 
of  third  and  fourth  legs  show  two  rings,  first  greenish ;  tibisd 
two  annuli,  basal  narrow,  brown ;  anterior  rings  olive-brown, 
breadth  more  than  half  length  of  article  ;  central  and  distal 
annulations  of  a  greenish  colour  on  metatarsi ;  anterior  half 
of  tarsi  olive-brown;  somewhat  sparingly  furnished  with 
light  hairs ;  spines  yellowish,  slender,  moderately  numerous  ; 
two  first  and  two  hmd-pairs  of  about  equal  strength  ;  thighs 
dilated,  compressed;  patellse-tibisB  of  I. — ^11.  stout,  latter 
cylindrical. 

Pdljpi  light  yellow-brown,  olive-brown  annulations  at  base 
of  humeral  joints,  and  at  extremities  of  cubital-radial ;  two 
fore-thirds  of  digital  joints  olive-brown;  armature,  light 
liairs,  black  spines. 

Abdomen  oviform,'  base  pointed,  somewhat  aplanate  above, 
projects  well  over  base  of  cephalothorax ;  humeral  tubercles 
depressedly  conical ;  posterior  pair  transverse,  low,  rounded ; 
hairs,  white,  short,  thinly  interspersed ;  dorsal  region  cream- 
colour,  lightly  clouded  with  olive-brown  ;  closely  speckled 
with  small  testaceous  spots ;  dorsal  hand  wide,  basal  fourth 
yellowish,  mottled  with  brown,  boimded  by  a  testaceous  line, 
xmi-dentate;  dentations  encroach  over,  the  otherwise  cream- 
<M>loured  tubercles ;  longitudinally  interrupted  by  a  wide, 
•creamy,  red  bordered  stripe,  exhibiting  a  brown  and  red 


Digitized  by 


Google 


we  ON  NSW  spxons  or  tasmanian  aranxjb. 

medial  mark ;  doraal  band  somewhat  comproased  from  hxanenal 
tubercles,  widely  dentate;  fore-third  of  constricted  part» 
speckled,  cream  colour,  display's  an  olive-brown  medial  stripe, 
traversed  by  three  streaks;  ^posterior  two^thirds yell6wish- 
olive,  mottled  with  olive-green ;  three  small  impressed  dots 
airanged  in  a  recurved  line  occur  on  verge  of  anterior 
slope ;  five  pairs  of  blue-black  impressed  spots  on  constricted 
paVt  of  hand  ;  two  fore-pairs  most  pronounced,  form  a  ttape- 
zoi^  narrowest  in  front,  on  the  cream-coloured  area ;  latetal 
margins  gamboge  colour,  speckled  with  the  normal  red  dots  ; 
inferior  half  mottled  with  olive-brown,  displaying  a  somewhat 
acute-crenate  outline ;  fore-part  of  ventral  aspect  occiip/ed  by 
a  brown,  semi-circular  t)atch,  bordered  on  outer  side  with 
yellow ;  posterior  part  fuscous.  iJorpui  vuhce  bkck^brown ; 
represents  a  projecting,  triangolar,  transversely  raffaAame, 
aplanate  scape,  more  than  twice  as  broad  as  loag,  margaiB 
wide,  revolute,  increasing  in  breadth  at  apex^  superior 
margin  of  corpus  developed  into  a  rather  wide  meacibraneovs- 
008 ta,  curving  somewhat  over  the  rima  g^ntitatis,  CentiraUy 
depressed. 

Single  example. 

Epeira  ohscurta,  sp.  noY. 

Fem.  ceph.  th.,  long,  27 ;  broad,  2 ;  fecial  index,  15.  Abd. 
long,  5 ;  broad,  4.    Legs,  1,  2,  4.  3=10,  9,  8,  '8,  6  mm. 

Cephalothorax  lake  colour ;  hairs  white,  tolerably  long  and 
sparse ;  pars  cephalica  convex,  rouhdly  truncated,  eye-promi- 
nence tolerably  strong  /  facial  index  exceeds  lateral  by  one- 
third  ;  nmmiform  elevations  moderately  developed  ;  clypeus 
perceptibly  surpasses  diameter  of  a  fore-centre  eye;  pars 
thoracica  somewhat  depressed,  well  rounded  ;  fovea  sub-oval ; 
normal  grooves  nither  shallow  ;  contour  of  profile  represents  a 
low  arch. 

Eyes  tolerably  small ;  posterior  row  straight ;  median  pair 
posited  obliquely  on  large  circular,  elevated  fuscous  i^ts, 
divided  by  an  interval  equal  to  twice  an  eye's  breadth  and  a 
half,  their  space  and  one-third  from  laterals;  anterior  row 
only  moderately  recurved ;  centrals  sensibly  larger  than  hind 
pair,  a  little  more  distant  from  them  than  they  are  from  each 
other,  an  interval  visibly  shorter  than  the  space  separating 
the  hind  centre  eyes ;  laterals  rather  smaller  than  posterior 
median  pair,  divided  by  a  space  scarcely  equalling  thei):  radius^ 
seated  obliquely  on  father  low  eminences. 

Falcei  light,  dull  ochreous-brown ;  hairs  fine,  whitish  ;  sub-^ 
.  conical,  vertical,  profile  curved,  first  half  prominent,  length 
equal  to  interspace  between  anterior  lateral  ^yes ;    as  stout 
as  the  pars  femoralis  of  a  fore-leg. 
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Muxittm  lasQiHia,  apixnu  'olhB-greeti ;   breadth  lomeWhkt 
^EHitpi^stedi^  loogth,  obtose)}7.poiated9  difeot^d  tbtrar^  ^fteh 

Xdftinm,  sub-tnangulai*,  rather  wider  than  long,  more  than 
lM()f 'k&gik  of  maxills^,  Bimitar  colotar. 

^filumvm  ittscouB;  sparingly  cloftiecl  with  white  adpressod 
hsare ;  i^ordate,  perceptible  endnonees  opposite  coxal  joints. 

L^8  browniah-gamboge,  femora  of  two  filrat  pairs  suffused 
with  red-lake;  of  third  pair  central  and  distal  reddish  rings  ; 
femora  of  hind  legs  have  anterior  threa-f ourbhs  sufhised  with 
lake-brown ;  indications  of  annuli  ou  other  joints ;  moder- 
ately strong ;  sparingly  armed  with  whitish  hairs  and  sl^ider 
yellowish  spines. 

PaJpi  colour  and  armature  of  legs. 

Abdomen  broad  oviform,  depressed,  huoteral  tubercles 
obtuse-conical  directed  outwards  and  upwards;  posterior 
tubercles  obtuse;  central  of  first  row  rather  the  longest, 
much  the  widest ;  tubercular  projection  of  second  row  some- 
what surpasses  upper  tubercle  in  size ;  lowest  represented  hy 
a  strong  wrinkle  ;  groimd  colour  very  pale  raw-sienna,  oran^ 
tinge,  lightly  suffused — mainly  on  folium,  with  a  pale  olive- 
brown  ;  speckled  with  rather  faint  lake  flecks ;  margins  of 
folium  somewhat  imdetermined,  crenate,  yellowish-olive; 
three  pairs  of  impressed  spots,  fore-p.drs  form  a  trapezoid 
narrowest  in  front ;  centre  pair  largest  and  darkest ;  dorsal 
aspect  laterally  bordered  by  interrupted,  deep  olive- green 
bands ;  ventral  colouration  represents  various  shades  of  brown 
^eiMroaching  into  lateral  margins ;  corpus  vulvce  brownish- 
yellow  ;  sub-quadrate,  elevated,  deeply  emarginate  at  base  of 
^capus,  Which  is  of  a  light  yellow-brown  colour,  projects 
^etfrly  one-half  its  length  beyond  corpus,  transversely 
wrinkled,  aplanate,  first  half  ovate,  moderately  wide ;  basal 
-  ^aid  of  second  half  oval,  about  half  breadth  c^  first  part,  fore- 
half  compressed,  vermiform ;  corpus  laterally  margined  by 
reddish-brown,  ear-sha^d,  well-developed  costes,  discloses 
at. posterior  end  of  shallow  cavity  bordered  by  oost»,  two 
somewhat  pyrif orm  lobes. 

SiAgle  specimen. 

'Epeira  Bub-flavida,  sp.  nov. 

JW.— Oeph.  th.,  lo&g,  4;  broad,  8;  facaai  index,  1*6. 
Abd.,  long,  8 ;  btfoad,  6.     Legi^  1, 2,  4, 3=12, 11-4, 11,  9  mm. 

iJephaicikorcM  detfpfuAy^im,  sKghtly  speckled  with  chestnut- 

tn^wn ;  ejFe  promiuence  yellow ;  sub-parallel  streaks  on  caput 

^BzliibiA  two  ipott;  fovea  dark;  radii  of  thorax  shaded  wich 

^tenormal  Tk^  chestnut ;  hairs  yellowish,  sparse ;  fore-half  pi 

/^oepkaHc  pari  somewhat  depressed  above,  squardy  truncated. 
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ooular  eminence  promiQent;  lateral  index  nearly  equals 
facial ;  depth  of  dypevs  scaroelj  eqnaJs  diameter  of  a  foi^- 
centre  eye ;  thoracic  part  moderately  conyex,  well  rounded, 
fovea  sub-oval ;  radial  and  caput-Btriee  tolerably  strong ;  pro- 
file-contour represents  a  low  arch ;  ocular  prominence  kveL 

Eyes  on  dark  rings;  posterior  row  recurved,  line  across 
hind  margin  of  centre  pair  intersects  laterals ;  median  eyes 
separated  by  fully  their  own  breadth,  about  their  space  and 
one-quarter  from  side  eyes ;  anterior  row  rather  more  dis- 
tinctly recurved  ;  centrals  visibly  more  than  one-third  larger 
than  hind  pair,  rather  more  distant  from  each  other ;  interval 
exceeding  an  eye's  diameter  than  they  are  from  posterior  pair, 
less  than  their  space  from  side  eyes ;  latter  pair  nearly  equal 
hind  centrals  in  size,  posited  obliquely  more  than  their  radius 
apart. 

Falces  light  fulvous,  suffused  with  brown  at  extremities ; 
few  white  hairs ;  conical,  vertical ;  length  equals  breadth  of 
anterior  row  of  eyes ;  stout. 

Maxillm  fulvous,  shaded  with  brown ;  rather  longer  than 
wide  at  fore-end,  pointed,  inclined  towards  labium;  latter 
organ  has  a  deeper  tone  than  maxillee,  one-half  their  length, 
oval. 

Stumum  deep  fulvous,  spotted,  border  suffused  with  chest- 
nut-brown; cordate. 

Legs  yellowish,  perceptible  green  tinge,  somewhat  speckled 
with  brown ;  light  olive-brown  annulations  on  fore-end  of 
femora ;  patellsB  colour  of  annuli ;  central  and  apical  rings  on 
tibial  and  metatarsal  joints  more  or  less  obliterated ;  hairs 
yellowish,  short ;  spines  yellowish,  base  dark,  moderately 
numerous ;  tibial  spines  less  than  diameter  of  article  in 
length  ;  legs  of  tolerable  strength,  I.,  II.,  IV.  of  nearly  equal 
length. 

Falyi  fulvous;  fore-end  of  pars  digitalis  red-chestnut; 
armature  light  hairs  and  spines. 

Abdomen  triangular-ovate,  base  rounded ;  humeral  tubercles 
mamiform,  project  upwards  and  outwards;  the  aplanate 
dorsal  slope  terminates  ^dth  a  wide,  somewhat  compressed, 
pointed  tubercle;  inferior  tubercular  prominence  more 
obtusely  pointed ;  ground  colour,  bright  chrome-yellow,  more 
or  less  suffused  with  olive-brown,  closely  speckled  with  lake; 
.  folium  tapers  to  posterior  tubercle,  margins  acute-crenate^ 
olive-brown ;  second  half  suffused  with  olive-brown ;  median 
streak  narrow,  dark,  crossed  by  three  arcuate  bars.  Acute 
apices  of  humeral  tubercles  red-chestnut,  orange-yellow  tips 
conspicuous.  Four  pairs  of  impressed  spots,  two  anterior 
pairs  blue- black,  well-defined,  represent  a  trapezoid  narrowest 
in  front.    Abdomen  crossed  by  a  series  of  small,  shallow. 
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pale,  dark- centred  fovea,  most  pronounced  on  lateral  margins; 
ventral  aspect  fulvous,  speckled,  approximating  to  olive- 
brown  about  sides,  which  display  several  vertical  pale  olive- 
green  lines.  Corpus  vuIvob  represent  a  large  triangular, 
loDgitudinallj  depressed  scape,  lying  close  to  abdomen, 
apex  directed  towards  sturDum ;  exhibits  seven  dis* 
tmct  yellowish  stone-coloured  wrinkles — the  extremity, 
which  was  somewhat  damaged,  apparently  terminates 
with  three  black,  and  several  less  pronounced  reddish  wrinkles ; 
base  of  scapus  roundly  emarginate,  project  a  brownish,  gradu- 
ally dilated  septum,  which  curves  round  the  incised  margin 
of  corpus  ;  latter  represent  two  olive-brown  lobes — bordering 
the  rima  genitalis,  surpassing  in  length,  but  otherwise  not 
differing  essentially  from  wrinkles  of  scapus. 
Single  specimen. 

Qen.  Abachnitba,  Vinson. 

Arachnura  trilobata,  XJrg. 

Described  and  figured  in  the   "  Transactions  of  the  New 
Zealand  Institute."     Vol.  xvii.  p.  37. 
Average  length  oi female  about  9  mm.,  male,  5  mm. 

Cephalothorax  glossy  black  ;  prominently  sculptured.  Legs 
moderately  long,  rather  slight ;  pale  greenish-yellow,  annula- 
tions  broad,  olive-black.  Abdomen  oval,  moderately  wide, 
convex,  terminates  posteriorly  in  three  blunt,  transversely 
wrinkled  protuberances;  centre-pro^jess  much  the  longest 
and  stoutest,  flexible;  glossy  brown-black,  median  band 
tolerably  wide,  silvery,  stained  with  lake,  extends  to  base  of 
tail-like  process ;  cross-bar  and  apex  of  latter  organ  reflect 
the  normal  metallic  lustre. 

A  female  example  of  this  handsome  spe<'ies  was  contained 
injtfr.  Morton's  collection.  This  species  is  not  very  un- 
common in  New  Zealand ;  varies  somewhat  in  the  coloura- 
tion of  the  legs  and  specific  pattern. 

G^en.  iEBEA,  IJrg. 
JErea  magnifica,  sp.  nov. 
if(w.— Ceph.   th.,   long,  25;    broad,  2;  facial  index,  1*8. 
Abd.,  long,  3  ;  broad,  2-8.     Legs,  1,  2,  4,  3= 73, 6-8,  6,  4  mm. 

Cephalothorax  ochraceous,  green  tinge;  cephalic  region 
suffused  with  purple-lake  ;  thoracic  groove,  lateral  borders 
of  caput,  and  thorax  stained  with  lake-purple ;  studded  with 
I^pillse,  the  larger  grouped  somewhat  in  lines ;  hairs  doill 
silvery  and  deep  golden,  somewhat  sparse;  sub-aplanate, 
sides  tolerably  abrupt,  base  prominently  rounded,  lateral 
^^pression  at  caput  moderate ;  frontal  angles  stout,  trape- 
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isoiflal,  directed  forwards  and  outwards,  about  as  long  at 
T)toad  in  front ;  elppetis  pointed,  retreatiug,  depth  fullj  e^ual 
%o  space  occupied  by  anterior  centre-eyes ;  thoracic  indenta- 
Hioli  subcrudfortQ,  shallow ;  radial  strise  faint ;  caput  grooTes 
more  defined ;  profile  line  slopes  back  from  dorsal  eyes  at  an 
angle  of  30  deg.  beyond  first  half,  base  rounded ;  ^ips  more 
abruptly  across  eye  region. 

Posterior  row  of  eyes  very  strongly  procurred ;  median  pair 
♦placed  obliquely  on  well-developed,  dark-ringed  tubercles, 
which  are  posited  on  crown  of  caput,  separated  by  an  interval 
equalling  space  occupied  by  fore-centre  eyes ;  removed  from 
^terals  by  their  space  and  a  qiiarter,  ieiud  from  anterior 
median  pair,  which  they  equal  in  size,  by  scarcely  their  space ; 
anterior  row  visibly  procurved ;  median  eyes  seated  on  toler- 
ably prominent  sub- tubercular  eminences,  divided  by  an 
interval  fully  as  wide  as  their  diameter,  plainly  more  than 
their  space  from  side  eyes ;  kterals  placed  less  than  the 
radius  of  a  hind  eye  apart  at  extremity  of  frontal  projections  ; 
fore  and  hind  eyes  are  respectively  the  largest  and  smallest 
of  eight, 

Falces  brownish,  suffused  with  purple-brown ;  transversely 
rugose;  sub-conical,  retreat  rather  t^harply,  base  barely  in 
1in6  with  plane  of  clypeus,  length  about  equal  to  their  space. 

MaxillcB  yellowish-chestnut,  apices  pale  slate;  broad- 
•spathulate,  inclined  towards  each  other. 

Labium  shade  darker  than  maxillae ;  triangular. 

Sturnum  brownish-purple,  ovate,  moderately  studded  with 
papille,  projecting  hairs. 

LegB,  anterior  pairs  yellowish  -  chestnut,  lake  -  broim 
reflections,  femora  clouded  with  dark-brown,  eranesoeat, 
reddish-chestnut  annulations  on  the  patellary  and  tibial 
joints;  posterior  pairs  yellow-orange,  second  half  of  femora 
occupied  by  lake-brown  rings;  tibite  and  metatarsi  faav« 
interrupted  lake-brown  basal  annulations ;  two  flrst  pairs  of 
nearly  equal  stoutness,  much  the  strongest ;  tarsus  of  first  le^ 
rather  shorter  than  metatarsus,  somewhat  elevate,  furnished, 
with  close-lying  black  hairs ;  armature,  light,  fine,  sparse 
hairs  ;  light  brown,  tolerably  strotig  spines  ;  7  or  8  on  femoral 
joints,  including  two  stout,  cui  ved  spines  on  superior  aspect 
of  fore-half ;  patell»  8 ;  tibiae  and  metatarsi  of  I. — U.  about  16 
long  spines,  of  IV.  respectively  6-10 ;  third  pair  rather  mora 
sparingly  spined. 

Talpi,  ochreous-yellow,  wide,  broken,  fusoous  rings  ou 
humeral  joint ;  latter  article  compressed,  fore-half  incrustated  ; 
length  equal  to  the  cubital  and  radial  joints  together ;  pars 
cubi talis  oval,  projects  a  moderately  strong  bristle;  pars 
radialis  campanulate,  plainly  longer  and  wider  than  former 
article,     armed  (with     numerous    long    bristles.      Lamina 
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ochreoiis-yellow,  passing,  postttriorily  into  lake  brown ;  rather 
sparingly  haired ;  broad-oyal,  base  developed  into  a  turgid 
costa,  curved  sharply  £[#i^wards;  posited  immediately  in 
front  of  basal  end  of  costa,  outer  side,  is  a  large, 
conspicuous,  lake-black,  crescent-shaped,  sub-free  pro- 
cess. Bulbous  gdnitalis  m^oganj-brown,  reticulated — yiewed 
i^om  frontt  sub-obovat^,  fore-third  deeply  deft  beneH(th 
lamina ;  a  moderately  long,  orexige-brown^  linear  apophysis^ 
curves  oT^r  the  somewhat  pointed  base;  most  observable 
appendages  beneath  bulb  are  two  strong,  black  close-lying». 
curved,  spine-like  apophyses,  projecting  from  outer  margin  oi 
oonoavity  transversely  across  bulb. 

Abdomen  sub-aplanate,  sides  rugose,  base  rounded  in  out- 
line ;  tapers  from  humeral  tubercles  to  posteriox^-third,  which 
i»  coqstricted  to  rather  less  than  half  the  greater  breadth ;, 
basaJ  margin  studded  with  a  series  of  siz  small  tubercled^ 
centre  pair  greenish-yellow,  much  the  largest,  visibly  more 
distant  from  humeral  tubercles  than  they  are  from  ea£l)i 
other ;  humeral  tubercles  of  nioderate  size,  obtusely  conical, 
opalescent,  streaked  with  lake ;  upper  side  exhibits  a  remark- 
able pearl-like  spot ;  integument  developed  immediately  be^ 
hind,  humeral  tubercles  into  sub-tubercular  elevations  not 
differing  very  essentially  either  in  £orii^  or  colour  from  the. 
fornier;  projecting  from  second  quarter  of  dorsal  aspect  is  a. 
li^rgQ  backward  curved  process,  resembling  the  horn  of  a^ 
rhmoceros — about  as  wide  at  base  as  long ;  length  equal  ta 
more  than  one-fourth  of  abdomen ;  orange-ochreous,  speckled 
with  red-brown,  apex  yellow;  posterior  side  exhibits  a  yellow, 
white-haired  medial  stripe,  bordered  with  a  dark  edge,  rising 
from  posterior  thfrd  is  a  similar  but  much  smaller  process, 
ftuiked  by  two  pearl-like  spots ;  hind  tubercular  projections 
in  two  rows ;  laterak^lcmgost,  somewhat  elongated ;  dirocted 
outwards,  lake-brown^  pale  mediae  streak;  centre  tubercle 
much  the  smallest  of  the  row,  obtuse-conical,  tubercle  ot 
second  row  pointed,  rather  wider  than  long,  fully  half  length 
of  laterals;  two  centre  tubercles  yellow,  marked  with  red- 
lak^;  ground  colour  blue-black;  the  pattern — ^which  re- 
sembles 1^  handsome  border  of  an  Onental  shawl —is  of  an. 
orange  colour  picked  out  with  lake,  clothed  with  golden  and 
Arer  hadrs ;  basal  cross^baAd  occupies  one-third  of  dorsum  ;- 
fore-half  of  band  exhibits  a  series  of  circles  enclosing  bloa 
^KJtB,  separated  by  about  their  own  diameter ;  second  half^ 
M^esents  a  centrally  interrupted  band  of  somewhat  even 
width,  figured  with  blue  and  lake  sinuate  hues ;  design  on 
posterior  two-third^  consists  of  a  series  of  intricate  lines 
enclosing  two  un%ured  sub-oval  patches,  which  flank  tke^ 
larger  proems. 

Two  male  q>eeimeni« 
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Fam.  THOMISID^. 

Sub-FAM.  PhILOI/BONIN.£. 

Gen.  Philodbomtts,  Wlk. 
JBhilodromuB  luteo^virescens^  sp.  noT.  • 
Few.— Ceph.   th.,  long,   8*5;    broad,  3.      Abd.,   long,  5; 
broad,  3.    Legs,  1—2,  4,  3=16,  12-6,  115  mm. 

Cephalothorax  ochreons-yellow — probably  tinged  with  green; 
fecial  space  ocbraceous ;  ratber  s{jannglj  f  urnisbed  with  short, 
yellowish,  and  black  hairs ;  pars  cephafica  moderately  convex, 
frontal  line  sensibly  rounded ;  height  of  clypeus  equal  to 
three-fourth  diameter  of  a  fore-centre  eye ;  pars  thoradca 
broad-ovate,  moderately  convex ;  indentation  longitudioal ; 
normal  grooves  faint ;  profile  line  inclined  and  visibly  arched 
across  caput,  dips  to  thoracic  junction  at  an  angle  of  50  deg. 

Posterior  row  of  eyes  sensibly  procurved,  equi-distant — 
centrals  slightly  surpass  laterals  in  size — posited  on  rather 
low,  fuscous  tubercles,  directed  somewhat  backwards ;  anterior 
row  perceptibly  recurved;  centrals  fuUy  one-third  larger 
than  hind  pair,  closer  to  one  another — f^carcely  more  than  an 
eye's  breadth — than  they  are  to  the  latter  pair ;  lateral  eyes  . 
placed  on  moderate,  dark  tubercular  eminences,  divided  from 
each  other  by  an  interval  nearly  equalling  their  diameter  and 
a  half;  fore-eyes  separated  from  anterior  centrals  by  scarcely 
their  radius. 

Falces  light  ochreous ;  conical,  vertical,  base  projects  beyond 
plane  of  clypeus ;  space  exceeds  breadth  of  hmd  row  of  eyes, 
length  equal  to  about  three-fourths  of  space. 

MaxUlce  colour  of  coxae  ;  gradually  dilated,  rounded,  strongly 
convex,  moderately  inclined  towards  each  other. 

Labium  tinged  with  green ;  length  surpassed  by  breadth, 
rounded.  ^ 

Siurnum  greenish-yellow  ;  broad- cord  ate. 

Legs  ochraceous,  green  tinge ;  patellary,  tibial,  andmetatarsal 
joints  have  lake  reflections  ;  metatarsi  and  tarsi  longitudinally 
streaked  with  lake-brown ;  moderately  furnished  with  whitish 
and  black  bristle-like  hairs ;  slender  bristles  and  spines  on 
femoral,  tibial,  and  metatarsal  joints;  tibial  spines  of  first 
pair  one- third  length  of  article.  Scopula  rather  sparse; 
daw-tuft  moderate.  Tarsal  claws — 1st  pair,  tolerably  strong, 
about  20  somewhat  even  comb  teeth,  free  end  sharply  curved. 

Paljpi  paler  shade  than  falces,  pars  cubitalis  tinged  with 
lake.     Palpal  claw  short,  well  curved  ;  5  teeth. 

Abdomen  elongate-oviform ;  yellowish  pea-green ;  dorsal 
streak,  evanescent  posteriorly,  moderately  wide,  defined  by 
somewhat  faint  yellowish  flecks.     Hairs  sparse,  short,  whitish 
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and  black.  On  TentriJ  surface  is  a  conspicuous  patch  of 
black  hairs,  flajiked  by  spots  of  white,  visible  amongst  the 
hairs  is  the  tndva,  which  represents  a  simple  depressed  area 
occupied  by  two  dark  foveas,  intersected  by  a  ) (shaped  septum » 
Single  example. 

Fam.  LTCOSm^. 

Gen.  Ltcosa,  Ltr. 

Lycosa  aXbo-pilata,  sp.  noy. 

if<M.--Ceph.  th.,  long,  28;  wide,  1*8.  Abd.,  long,  3j 
wide ;  17.    Legs,  4, 1—2,  3=8,  65,  6 mm. 

Cephaloihorax  brown-pink,  yellowish  hue  round  margins  t 
stretching  across  thorax  are  two  broad,  fuscous  bands — outer 
border  sinuated,  the  deeper  fuscus  shade  encroaches  more  or 
less  over  sides  of  caput  and  ocular  area;  lateral  margin 
dark,  narrow ;  hairs  white  and  orange-yellow,  dense,  patchy, 
short,  black,  and  erect  on  dorsal  line ;  ovate,  lateral  margins 
of  caput  gradually  compressed  forwards ;  pars  cephalica  apla- 
nate,  sides  abrupt,  squarely  truncated;  clypeus  in  depth 
scarcely  equals  iuteryal  separating  fore-central  eyes;  pars 
thoracica  elevated,  indentation  longitudinal ;  radial  strise 
well  defined ;  caput  grooves  shallow ;  profile  line  dips  abruptly 
posteriorly,  slopes  slightly  forwards  with  a  visible  curve  to 
second  row  of  eyes. 

Anterior  row  of  eyes  moderately  procurved;  centre  pair 
exceeds  side  pair  by  nearly  one-third,  visibly  more  than  the 
diameter  of  an  eye  apart,  less  than  that  interval  from  laterals  ; 
eyes  of  second  row  greatly  surpass  in  size  that  of  first  line, 
interspace  not  equal  to  an  eye's  diameter  and  a  half ;  dorsal 
pair  more  than  one-half  as  large  as  the  latter  pair,  removed 
fully  one-fourth  further  from  each  other  than  they  are  from 
eyes  of  second  row. 

Falcea  brownish-yellow,  second  half  clouded  with  dark 
olive-green  ;  sub-conical,  fore-third  divergent,  retreat  sensibly. 

Maailloe  moderately  enlarged  forwards,  sub-elliptical,  curve 
somewhat  over  labium,  which  is  about  as  wide  as  long  ; 
rounded ;  organs  light  yellowish-brown,  slightly  suffused  with 
olive-green. 

Stumvm  light  yellow-brown,  margins  stained  with  brown ; 
ovate. 

Leg$  greenish  stone  colour,  passing  into  olive-brown  to- 
wards extremities,  brown-pink  reflections  along  superior 
aspect ;  three  ill-defined  olive-green  rings  on  femora,  tibiae, 
and  metarsi ;  indications  of  annuli  on  patellary  joints  ;  hairs 
erect,  black,  and  yellowish ;  fairly-well  armed  with  spines  on 
femoral,  tibial,  and  metatarsal  joints. 


Digitized  by 


Google 


12At  OS  NEW  SPSCDB  OB  TABMAJSOAM  IBANXJL 

Falpi  armed  with  blcuck  bnatles  and  wfaita  hair»;  pav» 
humemlia  groeDish  stone  colour,  olire-brown  baaal  aodiapieai 
rings ;  length  fially  equal  to.  the  tiro  preceding  artioles^  ot 
«Ten  breadth,  projects  two  long  bristle-like  spioee  on  medM. 
line ;  four  short  spines  form  a  transverse  group  on  fore^end-; 
cubital  joint  ochraceous,  dusky  clouds ;  viewed  from  above, 
elliptical ;  pars  radialis  oKve  hue,  clouded,  cup  shape,  quite 
one-third  shorter  than  former  article  ;  digital  joint  surpasses 
humeral  in  length ;  lamina  creamj-ochreous,  figured  with  two 
interrupted,  brownish  crosa  bars;  hairs  fine,  sparse;  ovate. 
Bulbous  genitalis  brown,  turgid  behind,  membraneous  in 
front,  margin  drawn  to  a  sharp  point  on  outer  side  ;  viewed 
from  beneath,  discloses  three  easily  perceptible  append^iges 
projecting  from  within  ;  nearest  to  basal  end  is  a  8emi-trans- 
parent,  membraneous,  tapering  organ ;  immediately  beyond 
are  two  red-brown,  dark-bordered,  large,  sub-linear  apophyses 
of  about  equal  length  and  breadth  ;  first  and  inner  apophyses 
stretch  across  face  of  bulbous  to  anterior  third  of  clava, 
posterior  side  concave,  transversely  rugose,  margins  incurved, 
apex  truncated,  fore-angle  curved  upwards ;  hind-angle  pro- 
longedj  bent  downwards  ;  outer  margin  produced  about  mid- 
wi^  into  a  shorty  pointed;  backward-curved  process  ;  front 
apophysis  crosses  hind  and  carves  back  on  postenor  sid0  of 
the  above«-mentioned  process;  somewhat  ajJanate  aboye, 
<;onvex  on  inferior  side,  apex  moderately  pointed. 

Abdomen  oblong-ovate ;  dull,  greenish,  gamboge  colour, 
moderately  spotted  and  streaked  with  olive-black ;  sgots  on 
posterior  incline  resolved  into  somewhat  undetermined  arcuate 
lines;  outline  of  folium  evanescent;  latter  dt^sign  hfis  a 
deeper  tone  than  ground  colour,  sharply  constricted  at  pos- 
terior fourth ;  basal  half  exhibits  a  broad  triangular  iparl^i. 
dappled  with  black-brown,  encloses  a  linear-l^qeol^te  figurd) 
thickly  clothed  with  white  and  ochreous-yeljow  hai|»,  li^^t 
predominate  round  margin.  Abdomen  clothed  wi^  short, 
whitish  and  yellowish  hairs,  increaing  in  length  on  bttend 
margins^ 

l^Mfu-^eph.  tb.,  long,  a^;  broad,  2*1,  Abd.,  tongv  ^1*; 
brpad,  21.    Legs,  4,  1—2,  3=10,  77,  67  mm. 

Cephalothorax  brown-pink;  thoracic  part  displays.  tw/> 
broad  brown  bands — outer  border  undulating,  encloses  a 
tapering  dorsal  mark  ;  ocular  M'ea  and  sides  o£  caput  clouded; 
tolerably  well  clothed  with  white  and  ochreous-yellow  baits, 
few  blacl^  bristle-like  hairs  on  caput ;  ovikte  modeeatelf  0Qm» 
pressed  forwards;  facial  index  surpasses  lateral  by  <hi0« 
fourth;  pars  cephalica  depressedly  convex;  sidsts. abmpt; 
height  of  dypeuB  exceeds  interspace  between  fore^oentm 
eyjes ;  dorsal  a^ect  of  thoracic  part  aplaoate,  sides  somewhait 
steep;    groove   longitudinal;    radial   eitm   tolerably    mXt 
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defined;  contour  of  profile  rkes  from  stalk  at  an  angle  of 
60deg.;  slopes  yisiblj  across  occiput ;  slightly  curred  between 
third  and  second  row  of  eyes. 

Anterior  row  of  eyes  procurved;  median  pair  sensibly 
larger  than  laterab ;  one-tnird  further  from  each  other  than 
they  are  from  side-eyes — a  space  about  equal  to  their  own 
diameter;  eyes  of  second  row  tolerably  hurge,  rather  more 
than  the  breadth  of  an  eye  from  each  other ;  dorsal  pair 
Tisibly  smaller  than  eyes  of  second  line,  remoyed  about  one- 
third  further  from  one  another  than  they  are  from  latter  pair. 

F<doe9  brownish-yellow,  two  fore-thirdstsuffused  with  olive- 
brown;  conical,  incUned  sensibly  towards  maxill»;  base 
projects  moderately  beyond  plane  of  clypeas ;  length  slijghtly 
exceeds  their  space,  and  nearly  equals  radial  and  digital  joints 
of  paJptis  t(^ther. 

MaaiUas  brownish-yellow,  clouded,  pale  roxmd  apex, 
moderately  dilated,  well  roxmded,  curved  somewhat  towards 
each  other. 

Zabivm  shade  darker ;  about  as  broad  as  long,  sub-ovaL 

Sturnvm  dull  brown-pink,  clouded  round  margins  with 
olive-brown;  ovate. 

Lege  light  brownish-yellow,  sensibly  tinged  with  olive- 
green  ;  annuli  olive-green,  more  or  less  interrupted,  not  well 
defined;  about  4,  2,  3,  8  rings  on  the  respective  joints; 
armature  does  not  differ  essentially  from  males. 

PcUpi  and  legs  concolorotis,  annulations  somewhat  broken, 
wide ;  two  on  hxuneral,  single  rings  on  three  following  joints ; 
hairs  light ;  pars  humeralis  armed  with  five  strongish  spines 
on  superior  aspect,  three  shortest  arranged  in  a  transverse  line 
at  fore-end,  cubital  joint  rather  shorter  than  pe'nultimate 
article,  projects  a  slender  bristle ;  radial  joint  visibly  shorter 
than  digital,  two  latter  joints  furnished  with  bristles. 

Abdomen  oblong-ovate ;  rather  thickly  clothed  with  dose- 
lying,  white  and  yellow-ochreous  hairs ;  more  sparingly  with 
erect  black ;  ground  colour  brownish-yellow,  tmge  of  olive- 
green  ;  fuscous  spots  and  marks,  more  specially  on  lateral 
borders  of  anterior  half ;  indications  of  cross  arcuate  lines  on 
posterior  incline;  fore-half  displays  an  oblong-lanceolate 
figure  thickly  covered  with  white  and  yellow-ochreous  hairs, 
latter  occur  chiefly  on  margin,  which  exhibits  three  pairs  of 
fuscous  dots ;  terminal  third  much  compressed  by  a  V-shaped 
dark-brown  mark.  Corpvs  wJvcb  red-chestnut ;  plano-convex 
elevation,  transversely  wrinkled,  apex  truncated ;  margins  at 
base  prolonged*  forwards  and  inwards  towards  each  other, 
convex,  apices  rounded,  glossy  brown ;  orifice  of  corpus  closed 
by  a  large,  protruding,  creamy-brown,  tumid,  tongue-like 
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scape,  nearly  as  wide  as  long;  projecting  tbij  peroeptibl^ 
beyond  Uiteral  elongated  margins. 

Lycosa /estiva,  sp.  noT. 

F^m. — Ceph.  th.,  long,  3-8;  wide,  29.  Abd.,  bng,  3-8; 
wide,  2-6.    tegs 4, 1,  8,  3=143, 105,  99,  9  mm, 

Gephalothorax  yellow-oolu^ous ;   a  bright  red-lake    £gure 

tdfpers  from  hind  row  of  eyes  to  limit  of  capot,  lake  oolonr 
encroaches  oyer  facial  space ;  thoracic  part  displays  two  widd 
fuscous  bands — tri-serate  on  outer  side,  curring  ^m  base  to 
fore-eod  of  caput ;  lateral  margins  lightly  pencilled  with  lake; 
hairs  white,  somewhat  sparse,  patchy  on  dorsal  line;  six 
strong  bristles  project  from  margin  of  clypeus;  broad  ovate; 
pars  cephalica  sub-quadrate,  sides  roundly  impressed,  ocular 
region  somewhat  elevated ;  clypevs  in  depth  equal  to  rather 
more  than  one-half  of  space  occupied  by  anterior  row  of 
eyes ;  pars  thoracica  moderately  convex ;  groove  longitudinal ; 
radial  striae  fairly  well  defined ;  contour  of  profile  ascends  from 
thoracic  junction  at  an  angle  of  40  deg.,  slopes  slightly 
forwards,  dips  abruptly  from  verge  of  second  row  of  eyes. 

Eyes  on  black  spots  ;  anterior  row  strongly  recurved ;  cen- 
trals about  twice  as  large  as  side-eyes  of  same  row — latter 
pair  broad-oval — more  distant  from  one  another  than  they 
are  from  laterals,  an  interval  visibly  less  than  theii*  radius  ; 
eyes  of  second  row  sensibly  larger  than  fore-centrals,  divided 
by  a  space  equal  to  three-fourths  their  diamejer,  less  than 
twice  that  interval  from  anterior  median  pair ;  dorsal  eyes 
do  not  differ  essentially  in  size  from  fore-centrals,  posited 
obliquely  on  rather  strong,  lake-black,  lateral  processes, 
interval  separating  them  nearly  equal  to  twice  the  space  that 
divides  them  from  eyes  of  second  line. 

Falces  ochreous-yellow,  traversed  by  a  wide,  olive-green, 
centre  band;  furnished  with  white  and  long  black  hairs; 
conical,  retreat  visibly,  stout ;  slightly  shorter  than  the  para 
digitalis  of  palpus. 

Maxillce  straw  colour ;  breadth  surpassed  by  length ; 
superior  angle  rounded;  inferior,  obliquely  truncated;  in- 
clined towards  one  another. 

Labium  shade  deeper  than  maxillse,  wider  than  long,  sub- 
circular,  abscinded. 

Sturrmm  ochreous-brown,  wide  brown  border ;  broad  oval ; 
fairly  well  clothed  with  white  hairs. 

Legs,  inferior  aspect  dark  stone  colour,  densely  clouded 
with  olive-green ;  superior  surface  ochreous-yellow,  sharply 
defined  from  lower;  two  first  pairs  suffused — ^above,  with 
lake ;  thighs  of  third  pair  somewhat  spotted,  of  fourth  suf- 
fused with  lake ;  patellary  joints  streaked;   tibiee,  metatarsi 
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uid  tarsi  spotted ;  liairs  white  and  yellow,  fine,  erect,  black, 
sparse;  about  6  black  spines  project  from  femora;  tibial 
joints  of  first  aod  second  legs  have  2,  2,  2  beneath ;  metatarsi 
2^  spine  armature  of  hind  pairs  more  numerous  and  irregular. 

Palpi  dull  gamboge  colour,  marked  with  oliye-green  and 
lake  spots  or  broken  annuli ;  hairs  whitish,  sparse ;  black, 
bristle-like  spines  on  all  joints ;  pars  humeralis  of  even  width  ; 
cubital  joint  sub-campanulate ;  radial  shorter  and  stouter 
than  digital. 

Abdomen  oviform ;  hairs  white,  tolerably  thick,  erect,  black, 
sparse ;  gamboge  colour,  brownish  tone  obtains  on  posterior 
incline ;  sparingly  spotted  with  reddish  dots ;  medial  figure 
broad,  gradually  dilated  from  base,  abruptly  truncated,  uni- 
crenate  at  termination  of  second  third ;  encroaches  into 
second  half  of  dorsum ;  of  a  soft  fuscous  black,  laterally 
bordered  by  a  dense,  narrow  fringe  of  whitish-yellow  hairs ; . 
indications  of  brownish,  longitudinal  streaks  on  hind  slope  ; 
lateral  margins  exhibit  two  dusky  longitudinal  stripes ; 
ventral  region  bounded  by  brown  dots  ;  spinners  brown-pink« 
Vulva  normal  shade,  represents  a  simple  longitudinal  eleva- 
tion, bounded  below  the  genital  aperture  by  a  moderately 
developed,  transverse  ridge. 

Single  example. 

Fam.— ATTID-ai). 

Gen. — Plexippus,  C.  Koch. 

Plexippus  validus,  sp.  nov. 

Mas. — Ceph.  th.,  long,  5  ;  broad,  4 ;  height,  2  2.  Abd., 
long,  4-5 ;  broad,  4.     Legs,  1, 4,  2,  3=13,  11-4,  11,  108  mm. 

Cephalothorax  lake-brown,  densely  suffused  with  black; 
hairs  sparse,  black,  orange-red,  and  white,  two  latter  fine, 
not  very  perceptible  ;  iredios  orange  ;  clypeus  fringe  yellowishl 
sparse ;  rugulose ;  pars  cephalica  plane,  limited  by  a  toler- 
ably deep  transverse  indentation,  sides  rather  abrupt ;  depth 
of  clypeus  about  equal  to  interval  separating  anterior  centre 
eyes ;  pars  thoracica  moderately  dilated,  one-third  longer  than 
cephalic  part. 

Anterior  row  of  eyes  moderately  recurved,  laterals  fully 
one-third  size  of  centrals,  removed  from  them  by  an  interval 
scarcely  equalling  their  own  diameter;  median  pair  about 
half  that  distance  apart ;  eyes  of  second  row  visibly  closer  to 
fore  laterals ;  dorsal  eyes  rather  smaller  than  laterals, 
equidistant  from  a  row  shorter  than  cephalothorax  at  that 
place,  square  of  ocular  area  one-third  wider  than  long. 

Falces  bladdsh-lake ;  transversely  rugose;  vertical,  flatly 
convex,  of  somewhat  even  breadth,  divided  by  a  rather  wide 
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oboTate  space ;  extremity  of  f alces  somewliat  sqaarelj  trun- 
cated, anterior  fourth — inner  side  drawn  out  into  an  obtuse, 
sbarplj  upturned,  flattisb  process,  whose  apex  is  twisted 
forward,  project  two  black  tooth-like  sub-processes;  inner 
row  of  teeth  long,  close  together,  stouter  than  outer;  latter 
project  from  a  strong  subquadrate  process,  broader  thao 
long;  centre  tooth  longest  and  stoutest. 

McuaUcB  lake-chocolate,  fading  into  a  brownish  tone  at 
angles;  anterior  half  sharply  dilated — especially  superior 
angle;  rounded,  slightly  inclined  towards  each  other. 

Labium  conical,  more  than  half  length  of  maxillae,  coloura- 
tion similar. 

Stumum  brownish-yellow,  approximating  to  oliye-green; 
hairs  whitish ;  ovate. 

Legs,  femoral  joints  fuscous-lake ;  patellse  and  tibisB  of  L — 
H.  lighter  shade ;  metatarsi  orange-lake,  white  basal  and  dis- 
tal annulations  of  a  deeper  tone ;  patellary  and  tibial  joints  of 
ni.-IV.  legs  haye  a  more  yellowish  shade  than  the  fore  pairs, 
indications  of  rings  on  tibiae ;  metatarsi  and  tarsi  brownish- 
yellow,dark  annulations  on  former  articles.  White  hairs  short, 
sparse ;  black,  numerous,  long ;  fairly-well  armed  with  spines. 
Legs  stout  I.-n.,  m.-IV.  of  about  equal  strength ;  patella 
and  tibia  of  first  leg  cylindrical,  slightly  surpass  cepho- 
lothorax  in  length,  latter  article  one-six^  longer  than  former ; 
metatarsus  and  tarsus  just  exceed  tibia. 

Pcdpi  and  legs  concolorous ;  well  armed  with  long,  pale 
yellow  and  black  hairs ;  first  part  of  the  pars  humeralis  com- 
pressed, second  half  gradually  incrassated  in  length,  exceeds 
by  one-fourth  cubi^  and  radial  joints  together;  pars 
eubitalis,  yiewed  from  aboye,  sub-quadrate,  radiiu  joint  some- 
what shorter  and  narrower  than  latter  article,  obliquely 
tnmcated  beneath,  outer  margin  prolonged  forwards  into  a 
into  a  black  spine-like  down-curved  process,  equal  to  half 
length  of  joint ;  pars  digitalis  equals  humeral  joint  in  length ; 
lamina  elongate-oyate,  convex,  well  haired ;  fi^enital  bulb 
yellowish-brown,  clouded  with  olive-brown,  well  developed, 
conical,  apex  projects  backwards  into  cavity  beneath  rs^dial 
joint ;  base  truncated,  of  a  creamy-brown  colour,  encircled  by 
a  black,  corneous,  spine-like  costa,  broad  on  inner  side  ;  con- 
cave, centre  elevation  deeply  incised. 

Abdomen  ovate;  dorsal  region  grayish-fulvotis,  pattern 
without  any  very  determinate  limits ;  more  thickly,  but  less 
brightly  haired  than  female. 

Mas.  max.  length,  10*5 ;  min.  8.  Fern,  max.  length,  9*8 ; 
min.  8  mm. 

Fern. — Ceph.  th.,  long,  4 ;  wide,  3.  (Abd.,  long,  5*2 ;  wide 
8*8.    Legs,  4, 3, 1—2=9,  8,7*5  mm. 
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Cephaloihorax  deep  lake,  passing  into  lake^black  on  borders 
of  eye  area  and  sides.  Hairs  long,  black,  orange-red  and 
white ;  former  mostly  on  fore-part  of  caput ;  clypeos  fringe 
somewhat  sparse,  whitish.  Elevated,  cephalic  part  plane, 
inclined,  limited  by  a  very  perceptible  transverse  depression ; 
elypeus  in  height  scarcely  equal  to  radius  of  a  lateral  eye ; 
thoracic  part  only  moderately  dilated,  sides  rather  abrupt ; 
scarcely  one-third  longer  than  cephalic  part;  dips  at  an 
angle  of  40deg.  to  statik:. 

Eyes  do  not  differ  essentially  from  males,  except  that  in  the 
first  row  they  are  comparatively  and  actually  rather  closer  to 
each  other. 

Falces  lake-brown ;  few  white  hairs ;  transversely  rugulose; 
of  somewhat  even  breadth,  project  forwards  at  base,  vertical ; 
in  length  equal  interspace  between  lateral  eyes. 

MaxiUa  chocolate-brown,  inferior  angle  pale,  few  black 
hairs ;  dilated  somewhat  rapidly  at  second  half,  rounded. 

Labium  three-fourths  length  of  maxillse,  similar  colour, 
conicaL 

Stumum  light  fulvous ;  hairs  sparse ;  ovate. 

Legs  yellow-brown — first  pair  somewhat  suffused  with 
lake — three  olive-brown  annuli  on  femora,  basal  ring  narrow, 
central  and  apical  broad ;  indications  of  rings  on  patellary 
joints,  tibise,  basal,  and  pre-apical  annulations;  metatarsi 
have  basal  and  distal.  Patella  and  tibia  of  first  leg  equal  in 
length,  together  one-fourth  longer  than  metatarsus  and  tarsus. 
Femoml  and  patellary  joints  armed  with  short,  black  spines; 
tibisB  of  L — n.  have  2,  2  beneath  second  half,  1  side  spine ; 
metatarsi  4,  4  at  each  extremity;  tibise  of  III. — IV.  about 
4  spines  towards  fore-end  ;  metatarsal  joints  4  at  base. 
Tarsal  daws— 1st  pair,  long,  somewhat  depressed  in  centre, 
free  end  well  curved ;  outer  claw  12  or  more  tolerably  stout 
teeth ;  inner  about  30  fine,  close  teeth ;  claw-tuft  dense,  rather 
longer  than  claw. 

Palpi  coloTu:  and  armature  gf  legs. 

Abdomen  ovate — somewhat  more  pointed  than  male — ^base 
squarely  truncated ;  most  of  dorsal  aspect  occupied  by  a  pale, 
brownish  fawn-coloured,  crenate,  lanceolate  figure,  staaned 
with  blue-black ;  median  band  extends  from  anus  to  anterior 
fourth,  represents  a  series  of  about  five  brown  chevrons,  of 
irregular  form,  apices  directed  forwards,  terminates  with  a 
trapezoidal  mark.  Hairs,  coarse  black,  white,  and  orange- 
red,  two  latter  tolerablv  thick,  growing  chiefly  in  angular 
lines  on  dorsum ;  somewhat  sparse  on  lateral  margins,  which 
are  light  brown,  shading  rapidly  into  black«brown  about 
l)order  of  folium.    Yulva  brownish-amber  colour;  slightly 
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obvafeed^  OTal;    arte  ooeupiad  bjy;  nttolstd^ 

endk>aing  tlHillow,  reddish  foTMD,  intoMeeted  bj  a»  mA^r 

narrow  septum ;  oo6t«  dilated  on  aupmor  side  o£  oocpos. 

Two  itiales  and  four  females  of  tbie  iae  species  imi»  oam 
tained  in  Mr,  Alea.  Morton's  second  ooUeotioii ;  theji  varisd 
somewhat  in  density  of  coloration,  and  in  clearness  of  omtliae- 
of  tke  specific  pattern.    Daricest  mate  and  lighteot  &Biala 
described. 


NOTBS  ON  THE  USE  OP  THE  SQUARE-SET  SYS- 
TEM OF  TIMBEEHNG  IN  MINES  AT  ZEEHAN 
AND  DUNBAS. 

iLLTTSmATBD   BY  A   MODIL   S<^UABI   SeT. 

Bt  a.  J.  Tayloe,  F.L.S.,  F.E.G.S. 


ELGIN  MARBLES. 
By  Montagus  Rhys^onbs,  O.S. 


NOTES  ON  SOME  TASMANIAN  INSECTS. 
By  a.  Mobton,  F.IiJSl 
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THE    CLIMATE    OP   EASTERN    TASMANIA    INDI- 

GATED  BY  ITS  LICHEN  ELOEA. 

Pz  ^T.  P.  R.  M.  WiiiSON,  Kew,  VicTopu.,  Cob.  M^m. 
Roy.  Soc,  Tasmania. 

Durisg  a  Tisit  of  five  weeks  to  Tasmania,  in  Pebrua^  and 
March,  1891,  wbUe  es^loring  for  lichens  in  the  neighbour- 
lioods  of  Launceston,  Mount  Arthur,  Uiverstone,  Hobart, 
Moant  Wellington,  the  Huon  River,  and  St.  Mary's  Pass,  I 
was  struck  with  the  general  and  unexpected  poverty  of  the 
lichen  flora,  and,  on  looking  about  for  the  cause  of  this,  I 
noted  the  evident  frequency  of  bush  fires,  which  are  the  most 
destructive  enemies  of  lichen  growth.  This,  however,  did 
not  wholly  explain  the  matter,  for,  even  where  the  plants 
might  be  expected  to  recover  from  the  action  of  the  fire,  their 
vitality  seemed  to  be  checked  by  the  dryness  of  the  climate. 
This  was  a  discovery  surprising  to  a  Victorian,  who  had  been 
accustomed  to  consider  the  climate  of  Tasmania  a  humid  one. 
An  examination  of  meteorological  authorities,  however^ 
riiowed  that  in  the  eastern  portion  of  the  island  the  rainfall 
is  rot  only  less  than  it  is  in  the  western,  but  less  than  it  is  in 
Victoria.  In  the  west  and  the  highlands  of  Tasmania  75in.  of 
rain  h^ve  been  registered  in  one  year,  and  the  average  of  the 
whole  island  is  said  to  be  85in.;  but  the  annual  rainfall  at 
Hobart  is  only  21'52in. 

These  adverse  influences  of  fire  and  drought  doubtless 
react  on  one  another,  the  fires  thinning  the  forests  and  under- 
growth, and  thus  lessening  the  rainfall,  and  the  lack  of  rain 
exposing  the  country  to  the  ravages  of  fire. 

These  influences,  however,  are  considerably  modified  in  the 
eftstern  part  of  Tasmania  by  the  altitude  of  the  mountains 
and  by  the  ocean  currents  along  the  coast,  both  of  which 
have  a  great  effect  upon  the  geographical  distribution  of 
Uchens. 

When  I  visited  Tasmania  I  was  anxious  to  test  a  theory 
which  I  entertained  with  regard  to  the  distribution  of  lichens 
in  Australia.  This  theory  was  that  the  warm  current  from 
the  tropical  Pacific  Ocean,  passing  down  the  east  coast  of 
Australia,  carries  southward  the  spores  of  tropical  lichens 
and  the  conditions  favourable  to  their  growth,  until  it  is  met 
bj  the  cold  south-west  seas  and  winds  which  greet  the 
traveller  when  doubling  Wilson's  Promontory  from  the  east. 
Nautical  observations  have  determined  the  trend  of  this 
coastal  current,  and  traced  it  from  the  tropics  southward 
beyond  Australia  and  along  the  eastern  coast  of  Tasmania. 
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Nylander  tells  us  (Syn.  Meth.,  p.  69)  that  the  tropical  sone 
is  specially  characterised  by  its  epiphyllous  lichens,  notably 
by  the  genus  Singula,  and,  among  corticole  licheos,  by  the 
numerous  speciesjof  Thelotrema,  Graphii,  Chiodedon,  Oly^d$^ 
Trypethelium,  and  Porina, 

These  genera,  which  are  alUed  to  the  Aecomycetes  among 
the  Fungi,  are  largely  represented  in  QueensLiDd,  on  the 
eastern  or  seaward  side  of  the  coastal  ranges.  All  of  them, 
except  the  Porirus,  appear  along  the  coast  of  New  South 
Wales,  but  are  less  numerous  there,  both  specifically  and 
individually.  In  Victoria  neither  StriguUB  nor  Porina  have 
been  found  unless  in  a  very  undeveloped  state ;  and  the 
other  genera  have  far  fewer  representatives  than  in  the  more 
northern  colonies.  They  are  most  frequent  in  the  eastern 
part  of  Victoria.  I  discovered  many  species  of  Qraphis  and 
Thdotrema  and  several  Chiodecta  on  the  seaward  slope  of  the 
dividing  range  to  the  east  of  Melbourne,  and  especially  on  the 
Gippslaiid  coast,  and  one  Olyphu  and  one  Tr^ffpethelium  ^ 
the  Lakes  Entrance  in  Gippsland. 

It  remained  to  be  seen  whether  or  not  my  theory  would  be 
supported  by  lichenological  explorations  in  Eastern  and 
North-eastern  Tasmania.  I  had  opportunity  to  test  it  on  Mt 
Arthur  and  in  St.  Mary's  Pass.  And  I  found  some  of  the 
same  Qraphides  and  Chiodecta  and  even  a  Trypethdiumf  which 
I  had  collected  near  Sydney  and  at  the  Lakes  Entrance  in 
Victoria.  Two  or  three  species  of  Chiodecta  I  found,  not 
only  on  Mt.  Arthur,  but  even  as  far  south  as  Mt.  Wellington. 
The  genus  Trypethelium  is  especially  tropical  or  sub-tropicaL 
And  the  presence  of  one  of  this  genus  in  St.  Mary's  Pass 
testifies  to  the  geniality  of  the  climate  in  Eastern  Tasmania. 

As  in  Victoria,  so  in  the  more  southern  colony,  the  warm 
current  down  the  east  coast  of  Australia  brings  southward 
ctnditions  favourable  to  the  growth  of  sub-tropical  lichens. 

These  facts,  I  think,  suggest  to  the  medical  faculty  what, 
probably,  their  experience  has  already  proved,  that  the  climate 
of  East  Gippsland,  and  the  eastern  coast  of  Tasmania  must 
be  pre-eminently  beneficial  to  invalids.  Lichenological  ob- 
servations indicate  that  both  of  these  places  are  favoured  by 
a  much  milder  winter,  as  well  as  a  cooler  summer,  than  the 
other  parts  of  their  respective  colonies. 
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TASMANIAN  LICHENS. 

By  Ebv.  F.  R.  M.  Wilson. 

PabtI. 

There  is  no  class  of  plants  which  ordinary  people  know  or 
notice  so  little  as  lichens.  Yet  this  does  not  arise  from  their 
rarity  or  the  sparseness  of  their  distribution,  for  they  grow 
almost  everywhere  on  the  globe,  especially  in  the  temperate 
and  polar  zones ;  and  some  species  are  very  numerous.  For 
example,  the  "  reindeer  moss,"  as  it  is  called,  while  it  is  found 
in  all  cool  climates,  grows  in  the  Arctic  regions  so  profusely 
that  the  individual  specimens  of  it  are  said  to  greatly  out- 
number those  of  any  other  species  of  plant  throughout  the 
world.  The  range  af  altitude  and  position  also  is  very 
extensive.  Some  species  are  found  on  Alpine  heights  where 
no  other  vegetation  exists ;  and  some  grow  on  the  seaside, 
Ibetween  high  and  low  water.  Some  thrive  on  hard  rocks 
exposed  to  the  noonday  sun  ;  and  some  delight  in  the  shade 
of  caves  and  forests.  The  substrata  on  which  they  grow  are 
various.  Sandy  earth,  clay  and  loam,  sandstone,  granitic, 
basaltic,  and  calcareous  rocks,  dead  wood,  the  bark  and  leaves 
of  trees,  mosses,  etc.,  even  dried  bones,  leather,  iron,  and  glass 
afford  them  foothold.  But  they  seem  to  absorb  very  Uttle 
nutriment  from  any  of  these  substrata ;  and  most  of  them 
indeed  live  wholly  on  air  and  moisture.  The  two  great 
enemies  of  lichen  growth  are  lengthened  droughts  and 
frequent  bush  fires.  From  the  effects  of  the  latter  agency 
many  parts  of  Tasmania,  especially  in  the  eastern  half  of  the 
island,  have  been  much  denuded.  It  is  possible  that  in  the 
wilder  and  moister  west  there  may  be  fuller  scope  for  the 
adventurous  lichenologist.  There  may  be  species  found  there 
which  do  not  grow  in  the  eastern  parts ;  and  the  converse 
wiU  doubtless  be  found  true. 

1.  Thb  Collbction  of  Lichens  is  very  simple.  They  are 
removed  by  a  sharp  knife  from  the  bark  of  trees,  or  with  the 
bark  and  a  piece  of  the  wood,  or  by  a  small  cold  chisel  Irom 
dead  wood  and  rocks  ;  and  they  need  merely  to  be  wrapped 
in  soft  paper— old  newspapers  will  do — and  carried  home 
with  just  sufficient  care  to  prevent  their  being  bruised  or 
rubbed.  Their  preservation  is  also  simple.  Few  of  them 
need  any  preparation  if  they  are  collected  in  a  proper  state, 
neither  wet  nor  too  dry.  They  can  be  glued  down,  as  they 
are,  on  to  a  slip  of  paper,  on  which  the  date  and  place  of 
collection  should  bo  noted,  with  the  name  of  the  collector. 
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2.  The  Examination  of  Lichens  is  a  soinewliat  more 
difficult  matter.  Although  their  auatomical  parts  are  few,  and 
their  various  organs  comparatively  simple,  these  are  often  so 
minute  as  to  require  the  use  of  a  microscope  with  a 
good  quarter-inch  objective.  The  apothecium  or  fruit 
is  of  various  forms,  but  invariably  contains  ihecm 
or  bags  which  hold  the  spores.  The  usual  number 
of  spores  in  each  theca  is  eight.  When  large  they  are 
reduced  even  to  one,  and  sometimes  they  are  very  minute 
aaid  numerous.  The  spermagones  are  small  nuclei  form 
organs,  containing  and  ejectiog  the  spermaiia,  which  are 
very  minute,  and  are  supposed  to  fruct^y  the  apothecia. 
The  ihalluSy  or  vegetative  part  of  the  plant,  is  either  crusta- 
oeous  or  foliaceous.  The  latter  is  the  typical  form,  and  is 
generally  composed  of  three  strata — cortical,  gonidial^  and 
medullary—  of  which  the  gonidial  is  specially  characteristic. 

3.  How  TO  Know  a  Lichen. — 11  it  is  desired  to  know 
whether  a  plant  is  a  lichen  or  not,  cut  off  a  minute  portion  of 
the  thallus  and  lay  it  on  a  glass  slip.  Moisten  it  with  a  drop 
or  two  of  water,  and  then  bruise  it  down  gently  with  a  pen- 
knife till  it  seems  all  melted  down ;  put  on  a  small  glass  cover 
and  submit  it  to  the  microscope,  as  above.  If  it  be  a  lichen, 
there  will  be  found  small  greenish  or  yellowish  cells,  with 
transparent  walls,  called  gonidial  or  bluish  cells  without  walls, 
called  gonimic  granuUa,  The  latter  are  sometimes  conglo- 
merated in  sacs  of  various  sizes  and  shapes,  or  coDcatenated 
like  a  necklace,  or  scattered  more  or  less  widely  through  the 
substance  of  the  plant.  It  will  be  well  to  try  several  por- 
tions in  case  the  first  examination  shows  none  of  these  cells. 
Some  lichens,  however,  are  nothing  but  apothecia,  and  grow 
on  the  thallus  of  other  lichens.  The  class  to  which  these 
apothecia  belong  is  determined  by  their  general  likeness  to  the 
apothecia  of  other  lichens. 

4.  Classification. — This  class  of  plants  finds  its  place 
between  the  algae  and  the  fungi ;  many  obscure  plants  of  the 
lower  forms  being  with  difficulty  distinguished  from  alg», 
and  many  species  having  so  strong  an  affinity  to  fungi  that 
it  has  often  been  a  question  whether  they  do  not  belong  to 
that  class. 

^e  family  which  bears  the  closest  affinity  to  the  algso  is 
that  of  the  Coi/LEMACEiE,  so  called  from  their  gelatinous  ap- 
pearance (Greek  colky  glue)  when  moistened.  Some  of  these, 
indeed,  which  grow  on  maritime  rocks  and  are  washed  daily 
by  the  tide  are  very  readily  mistaken  for  algeo. 

Closely  conneoted  with  this  family  are  the  remarkable 
Mybianoiacb^  (Greek  myrios,  many,  angion,  vessel)  of  which 
there  are  only  two  or  three  species  known. 
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Tbe  fatnfly  ot  LichJinacjb,  or  lictens  properly  so  called, 
includes  all  the  other  species,  and  is  divided  into  six  series. 

The  Epiconiodei,  or  dusty  fruited  series  (Greek  epi,  upon, 
eonia,  dust)  are  readily  distinguished  from  all  the  othef 
fetnilies  by  t^e  pulverulent  spores  on  the  surface  of  the 
apothecium. 

The  Cladodet,  or  shoot-like  series  (Greek  dados,  a  shoot) 
have  p^culidrly  fungoid  apothecia  growing  mostly  on  the 
summit  of  podetia,  or  stems  rising  from  a  foliaceous  thallus. 

'the  RiMALODEi,  or  branch-like  series  CLatin  ramaJe,  a 
tnranch)  have  apothecia  with  a  thalline  margin,  which  groW 
on  a  generally  pendulous  th  alius. 

The  Phtllodei,  or  leaf-like  series  (Greek  phyllon,  a  leaf) 
tiave  their  thallus  depressed  to  the  substratum,  and  lobed. 

The  Placodei,  or  plate-like  series  (Greek  plax,  a  plate) 
have  a  crustaceous  thallus, 

The  Ptbenodei,  or  nut-like  series  (Greek  pyren,  a  nut)  are 
marked  by  the  fructification  being  in  closed  receptacles. 

5.  Tasmania^  LiCHBNOiiOGT. — The  lichens  of  Tasmania 
have  had  more  attention  paid  to  them  than  those  of  Australia. 
As  far  back  as  1802,  Mr.  Robert  Brown,  who  accompanied 
IFlinders  on  his  voyage  round  Australia,  collected  and  named 
a  number  of  lichens,  which  have  been  examined  in  the  light 
of  niore  modern  knowledge  and  re-named  by  Eev.  Mr. 
Orombie  in  a  paper  given  to  the  Linnssan  Society  of  London 
(Joum.  Linn.  Soc.,vol.  17  pp.  390-401).  Of  these  50  are  from 
Tasmania. 

In  1839-1843,  Mr.  Joseph  D.  Hooker  accompanied  Sir 
James  Clark  Eoss  in  a  voyage  of  discovery  to  the  Antarctic 
regions,  in  Her  Majesty's  ships  the  Erebus  and  Terror.  Mr* 
Hooker  was  assistant  surgeon  of  the  Erebus  and  naturalist  of 
the  expedition.  Among  other  places  visited  was  Tasmania. 
There  they  found  several  zealous  botanists,  who  had  been 
inspired  by  a  Mr.  Robert  Lawrence,  and  who  assisted  Hooker 
in  making  a  botanical  collection  in  the  island.  On  returning 
to  England,  Hooker  drew  up  and  published  in  1847,  undef 
authority  of  the  Lord  Commissioners  o£  the  Admiralty,  axk 
account  of  the  botany  of  the  voyage.  The  third  and  fourth 
folumes  contain  the  Flora  Tasmanise,  in  which  Rev.  J.  C* 
Babington  and  Mr.  Mitfcen  describe  the  lichens,  Mr.  Mitten 
undertaking  the  crustaceous  kinds.  They  enumerate  92  id 
all,  two  of  them  being  described  as  new.  The  names  of  the 
collectors  are  given:  Hooker,  Lawrence,  Ronald  C.  Gunti» 
Charles  Stuart,  employed  by  Mr.  Gunn,  William  Archer,  ofi 
Cheshunt,  I>r.  Milligan,  of  Hobarton,  Dr.  Scott,  and  A.  Old* 
field.  After  Hooker's  return  to  England  the  lichens  sent  to 
iiim  were  submitted  to  Mr.  Thomas  Taylor,  and  his  determina> 
tions  were  published  in  the  London  Journal  of  Botany^  1844h 
1847. 
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A  number  of  flpecimens  were  collected  subsequently  by 
Charles  Stuart  for  Dr.  Ferdinand  Mueller,  of  Melbourne,  now 
Baron  Von  Mueller,  and  were  transmitted  by  bim  to  Dr. 
Hampe,  of  Germany,  in  1850,  who  published  the  names  and 
descriptions  of  34  in  Schleehtendars  Linnaea  for  1852,  p.  709, 
etc.,  under  the  title  of  Plantse  Muellerianae.  Another  small 
collection  was  forwarded  long  after  by  Dr.  Mueller  to  Dr. 
Krempelhuber,  of  Germany,  who  published  his  determina- 
tions of  37  species  in  Den  Verhandlungen  des  Kaiserlich- 
Koniglichen  Zoologisch-botanischen  Gessellschafft  in  Wien, 
1880,  p.  329,  etc.  These  last  have  been  revised  by  Prof.  Jeai^ 
MiUler,  of  Geneva,  in  the  Eatisbon  Flora,  1887,  No.  8. 

The  lichens  determined  by  Hampe  and  Krempelhuber  are 
enumerated  in  the  supplements  to  the  11th  volume  of  the 
Fragmenta  Phytographise  Australiensis. 

Dr.  William  Nylander,  in  his  synopsis  Methodica  Lichenum, 
1858-1860,  describes  several  Tasmanian  lichens  not  men- 
tioned by  others. 

Twenty-two  species,  determined  by  Prof.  J.  Miiller,  are 
enumerated  by  Baron  Yon  Mueller  in  the  Victorian  Xatu- 
talist,  October,  1887,  p.  89. 

6.  Hbbbabia  of  Tasmanian  Lichens  are  not  deposited, 
80  far  as  1  am  aware,  in  any  public  institution  in  the  colony 
to  which  students  could  refer.  I  believe  that  Brown's 
collection  is  in  the  British  Museum,  Hooker's  in  the  Kew 
Museum,  in  England,  Ny lander's  in  the  Paris  Museum^ 
Hampe's  among  his  Lichenes  Exsiccati,  and  Krempelhuber*8 
'  in  his  herbarium  at  Blankenberg.  A  few  Tasmanian 
specimens  will  be  found  also  in  the  Botanical  Museum  in 
Melbourne. 

There  are  several  collections  in  private  hands.  Mr. 
Augustus  Simson,  of  Launceston,  and  Mr.  W.  A.  Weymouth, 
of  Hobart,  to  both  of  whom  I  was  kindly  introduced  by  Mr. 
A.  Morton,  Sec.  R.S.,  T.,  have  made  collections  of  Tasmanian 
lichens,  and  generously  allowed  me  to  select  any  specimens 
from  their  herbaria,  Mr.  E.  A.  Bastow,  formerly  of  Hobart, 
now  of  Melbourne,  made  a  considerable  collection  with  the 
intention  of  following  up  his  able  descriptions  of  the  Mosses 
and  Hepaticas  of  Tasmania  in  the  Breedings  of  the  Eoyal 
Society  of  Tasmania,  by  describing  the  lichens  of  the  island. 
It  is  to  be  regretted  that  he  is  unable  to  continue  his  valuable 
work.  In  a  most  generous  manner  he  handed  over  to  me  his 
whole  collection,  that  1  might  make  such  use  of  it  as  I  thought 
fit.  And  having  myseK  made  a  large  collection  during  a  late 
visit  to  Tasmania,  1  possess  a  somewhat  extensive  herbarium 
of  Tasmanian  lichens.  I  have  consulted  the  lichen  herbarium 
in  the  Botanical  Museum  in  Melbourne  as  well  as  my  own  in 
the  drawing  up  of  this  paper,  and  also  the  literature  specified 
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aboTe.    For  the  naming  of  Messrs.  Simson's,  Bastow's,  and 
Weymouth's  specimens  I  alone  am  responsible. 

7.  GiooBAPHicAii  Distribution. — In  Rev.  Mr.  Crombie's 
paper  are  recorded  many  of  the  places  where  Brown  collected 
Ids  yariouB  specimens  These  places  are  scattered  over  the 
colonies  of  Tasmania,  Victoria,  South  Australia,  New  South 
Wales,  and  Queensland.  But  these  divisions  were  not  known 
to  Brown,  and  are  not  noted  by  Crombie.  There  has  been 
some  difficulty  in  determining  the  spots.  For  example,  Table 
Mountain  was  found  to  be  the  name  of  what  is  now  Mount 
Wellington  in  Tasmania,  and  is  not  to  be  confused  with 
Table  Mount  near  Lake  Sorell.  Derwent  River  and  Risdon 
Cove  were  of  course  readily  recognised.  Anna  Maria  River 
was  with  some  difficulty  decided  to  be  a  smaU  stream  running 
down  to  D'Entrecasteaux  Chaunel  in  Tasmania.  On  the 
other  hand,  Grose  River  was  found  in  Flinders  chart  of  New 
South  Wales  as  a  tributary  of  the  Hawkesbury.  Crombie 
seems,  however,  to  have  considered  it  a  Tasmanian  stream, 
for  one  of  the  lichens  found  by  Brown  at  Grose  River  is 
named  by  Crombie  Ephehe  Tasmanica.  Kingstown  has  not 
been  included  in  Tasmania,  though  there  is  a  place  on  the 
Derwent  called  Kingston,  because  the  lichen  said  to  have 
been  found  there,  Fhyscia  pida,  is  a  tropical  plant,  not  found, 
I  believe,  either  in  Tasmania  or  in  Victoria.  The  Kingstown 
mentioned  by  Brown  may  probably  be  an  island  off  the  coast 
of  Western  Australia,  32deg.  S.,  115-30deg.  E. 

Hooker,  in  his  Flora  Tasmanica,  mentions  as  habitats  of 
lichens  "The  Springs"  on  Moimt  Wellington,  Cheshunt, 
Esk,  at  Launceston,  Macquarie  Plains,  Richmond,  Back 
Kver,  and  Southport.  The  other  publications  do  not  specify 
the  habitats.  Mr.  Simson  collected  on  the  Blue  Tier,  Mr. 
Weymouth  and  friends,  and  Mr.  Bastow  and  fi'iends  collected 
in  Maria  Island  and  Tasman  Peninsula,  on  Mount  Welling- 
ton and  about  Hobart,  at  the  Gordon  River,  and  ia  the  neigh- 
bourhood of  Southport ;  and  myself  about  Launceston,  Mount 
Arthur,  Hobart,  Mount  Wellington,  St.  Marj's  Pass,  the 
Huon  River,  and  XJlverstone. 

Class  of  Lichens. 

Thallus  containing  gonidia  or  granula  gonima  variously 
disposed,  and  also  very  often  crystals  of  oxalate  of  lime  in  the 
cnitaceous  species.  Fructification  consisting  of  apothecia, 
containing  spores  in  thecse.  Spermatia  in  nucleated  con- 
cepts cles — spermagones — distinct  from  the  apothecia. 

The  families  and  their  principal  divisions  are  founded  on 
the  diversities  of  the  thallus,  and  sometimes  on  those  of  the 
apothecia,  and  even  of  the  spermagones. 
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Family  1.  Oollemace^. 

Tballus  usually  dark  in  colour,  black,  brown,  or  olire,  mnob' 
times  ashy  or  bluisb,  various  in  form,  gelatinous  in  substanoe, 
enclosing  granula  gonima,  which  are  variously  arranged— 
monilif orm,  or  enclosed  iti  sacs,  or  dispersed.  Apotbecai 
nsnally  rufestent  or  pale,  seldom  black,  generally  lecaaoriM 
or  biatorine,  rarely  eMotarpoid. 

Gbntts  1.  Ephebb.      Fr.  Bom,  Nyl. 

Thallus  minute,  filiform,  branched.  Granula  gonittia  large^ 
irub-transversely  arranged  in  heaps,  2,  4,  or  ntore  together. 
Apotbecia  endocarpoid  in  thickened  portions  of  the  thallnSi 
spores  8,  colourless. 

Species  1,  E,  puhescenSy  Fr.,  blackish-brown,  slender,  csBspi- 
tose,  entangled,  branched,  slightly  rugulose.  Spores  lineiri- 
oblong  or  subfusiform,  1  septate. 

Habitat  on  sub-alpine  rocks.     Mount  Wellington. 

2.  LiCHINA.      Ag. 

Granula  gonima  csBrulescent.  Apothecia  terminal  in  globoe^ 
thalline  receptacles,  lecanorine,  sub-pyrenoid.  Spores  elli^ 
i^id,  simple. 

1.  L,  confinU,  Ach.,  fuscous  black,  densely  csespitose,  small^ 
cylindrical,  not  compressed. 

Hab.  on  maritime  tocks  between  high  and  low  water; 
Brown's  Eiver,  Ulverstone. 

3.  Stnaxissa,  D.E.    Nyl. 

Thallus  small,  of  various  forms — encrusting,  sub-mem- 
branaceous,  granulose  or  fruticulose.  Granula  gonima  in 
globular  cells.  Apothecia  innate,  with  thalline  margin^  or 
rarely  imbedded  in  the  thallus. 

1.  S.  eaiicellata,  Wilson,  black,  or  dark  olive,  sdb-mem- 
branaceous,  cancellate,  minutely  atro-granulose,  effuse,  thi 
encrusting  at  circumference.  Granula  gonima  light  g^^een; 
enclosed  in  gelatinous  sacs  (inky  with  I.),  1  to  5  in  each, 
also  moniliform  among  fine  elementary  filaments.  Apothecia 
minute  (about  '25  mm.  broad),  prominent  in  the  thaUine 
granules,  one  in  each,  at  first  endocarpoid,  at  length  rufescent, 
elevated ;  disk  concave  or  plane,  with  thalline  margin  with- 
drawn. Spores  colourless,  ellipsoid  or  ovoid,  simple,  with 
narrow  epispore,  -01  to  012  x  004  to  006  mm.  Paraphjrserf 
slender.  Thecse  cylindrical.  Gel.  hym.  I.  vinous,  thm, 
yfellpw. 

Hab.  on  rocks  and  moss,  S.  Esk  at  Launcestoii. 
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4.  Ptbknopsis.  NyL 
Tludluft  erustaceous  granuloso  areolate,  intemallj  rubri- 
cose,  laxly  cellulose.  Grannla  gonima  agglomerated  in 
globidar  sacs.  Apotbecia  concolorous,  minute,  urceolatei» 
innate  in  a  prominent  marginal  receptacle ;  margin  somewhat 
swollen  and  connirent.     Spores  simple. 

1  P.  Tasmanica,  Nyl.,  fuscous  black,  thin,  effuse,  subtilelv 
ragulose  above,  diffracto  glomerulose,  glomerules  equal. 
Apotbecia  many  in  eacH  glomerule,  somewhat  impressed, 
often  crowded.  Spores  ellipsoid  or  sub-globose,  •004  to  005 
X  '0025  to  *008  mni.  No  distinct  parapbyses.  Gel.  bym.  L 
caeraleseent. 

Hab.  on  granite  rocks,  St.  Patrick's  Eiver.  Hook.  L. J.,  Bot : 
NyL 

5.  CoLLEMA.     Acb.  Nyl. 

Thallus  various,  no  distinct  cortical  layer.  Granula  gonima 
moniliform.  Apotbecia  rufescent,  with  tballine  margin. 
Spores  simple  or  variously  septate. 

8vh'genu8  Collema, 
Spores  more  or  less  ellipsoid. 

1.  0.  flaccidum,  Acb.,  dark  green,  opaque,  membranaceous, 
lobate,  lobes  large,  expanded,  flexnose.  Apotbecia  plane, 
rufescent.  Spores  ovoid  or  broadly  fusifbrmi  oblong,  -028 
to  028  X  -007  to  -01  mm. 

Habitat  on  woodland  rocks.  Hook.  L.J.  Bot. ;  on  bark, 
Cheshunt,  Archer,  Hook.  Fl.  Tas. 

2.  C.  imvlicatum,  Nyl.  Not  enumerated  in  Njl.  Syn.  Metb. 
Hab.  by  Derwent  Eiver,  Brown,  Cr. 

3.  C.  lavcy  Tayl.,  olivaceous,  under  surface  paler  or 
cinerascent,  smootb,  rotundo  lobate,  undulate.  Apotbecift 
rufous  or  fusco  rufous,  plane,  at  lengtb  convex,  witb  a  tbin 
entire  tballine  margin.  Spores  fusiformi  ellipsoid,  -013  x  004 
mm.,  3  to  5  septate,  and  also  longitudinally  divided.  Granula 
gonima  moniliform.    Gel.  bym.  I.  blue. 

Hab.  among  mosses  on  rocks.  S.  Esk,  Launceston ;  Mount 
Wellington,  Weymouth, 

4.  C .     In  Hooker's  PI.  Tasm.  Babingtonsays:— "Mr. 

j^LTcber  bas  found  at  Cbesbunt  a  species  of  Collema  different 
from  any  of  tbose  described  above,  but  bas  unluckily 
preserved  only  one  specimen.  It  is  unknown  to  us  and  may 
be  new.  Tbe  dull  green  thallus  grows  among  mosses,  be  a 
inembranoiis  rounded  lobes,  in  a  young  state  resembling 
C.6ru;pum,  Scbaer.  (0,cheilu7n,  according  to  Nylander),  but  after- 
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wards  expandinp:  into  a  larger  frond,  whicli  is  much  mnuated 
and  tomentose  ben^jath,  with  rather  shaggy  down,  as  in 
Leptogium  satuminum  (to  which,  however,  this  cannot  belong, 
not  being  a  Leptogium),  and  then  resembling  a  young  frond 
of  Siictina  fuliginosa.  Apothecia  piano  concave,  dull  red, 
fringed  with  the  minute,  crenated  thallodal  at  margin,  then 
convex,  emarginate." 

Sub-genus  Synechohlastus, 
Spores  narrow  or  fusiform. 

5.  CnigrescenSf  Kuda.,  nigro  vire8cent,thin,  membranaceous, 
Bub-monophyllous,  orbicular,  depressed,  rotundo  lobate,radiata 
rugoso  plicatulate,  naked  or  granulate,  ascending  in  the 
centre,  depresso  adnate  at  the  circumference.  Apothecia  dark 
rufous,  plane,  amn  11,  crowded,  thalline  margin  entire.  Spores 
fusiformi  cylindrical,  pluri-septate,  -034  to  042    x  *005  mm. 

Hab.  on  old  trees  by  Derwent  River,  Brown,  Cr. 

6.  0.  leucocarpuniy  Tayl.  C.  nigrescens  vjt.  leucocarpum  of 
Babington,  olivaceous,  foliaceo  membranaceous,  1  to  3  inches 
diam.,  smooth,  lobate,  lobes  rotundate,  undulate  and  plicate, 
margin  flexuous.  Apothecia  often  crowded,  albo  cameous, 
convex,  pruinose,  margin  entire,  at  length  withdrawn.  Spores 
elongato  fusiform,  often  acuminate  at  apices,  3  to  5  septate, 
•03  to  -05  X  006  to  -01  mm. 

Hab.  on  trees,  Derwent  River,  Brown,  Cr.;  Hook.  L.  J. 
Bot.;  Circular  Head,  Ounn,  Hook.  Fl.  Tasm.;  Krplh.;  Stuartm 
herbar.  Bot.  Mus.,  Melb.;  Mount  Wellington,  fand  WeymouQi) 
Brown's  River,  Si.  Mary's  Pass;  Macrobie's  Gully,  and 
New  Town  Falls  (Bastow),  Mr.  Crombie  says  =  C.  glaucoph- 
tlmlmum,  Nyl.,  which  is  a  mistake.  Though  somewhat  alike, 
they  are  quite  distinct.  G.  glaucophthalmum  is  frequent  in 
Victoria,  but  has  not  yet  been  found  in  Tasmania.  It  is 
likely,  however,  to  occur  associated  with  0.  nigrescens. 

7.  C  aggregatum,  Ach.,  var.  thysancBum,  Moug.  0.  thysancBum^ 
of  Babington,  nigrescent,  membranaceous,  lobate,  plicate, 
difformed,  lobes  sometimes  creuate,  margins  often  granuloso 
crispate.  Apothecia  dark  rufous  or  rufous,  moderate, 
crowded,  with  thin  thalline  margin.  Spores  8  or  6,  fusiformi 
cylindrical,  pluri  septate,  not  rarely  somewhat  curved,  '033  to 
•065  X  -004  to  005  mm. 

Hab.  on  bark,  Cheshunt,  Archer.  Hook.  Fl.  Tasm. 

8.  C.  quadrilocularey  Wilson,  var.  TasmanuSy  Wilson,  fusco 
olivaceous  or  nigricant,  membranaceous,  adhering,  lobate, 
thicker  at  circumference,  crisped.  Apothecia  moderate, 
crowded,  black  or  rufous  black,  plane,  or  somewhat  concave, 
with  entire  thalline  margin.  Spores  cylindrical,  rounded  at 
each  apex,  somewhat  curved,  8  locular,  '04ito  05   x  '003  to 
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*004  mm.  Paraphjses  slender,  not  articulate.  Granula 
ffonima  mooiliform  or  sometimes  conglomerated  in  fours  in 
gelatinous  sac. 

Hab.  on  mosses  on  sub-alpine  rocks,  summit  of  Mount  Wel- 
lington. Type,  with  4  locules  in  the  spore,  occurs  at  summit 
of  Mount  Macedon,  Victoria. 


6.  Leptogiiim,  Ach. 

Thallus  very  various,  thin.  Granula  gonima  moniliform. 
Cortical  layer  aogulari-cellulose,  distinct.  Apothecia  leca- 
norine  or  sub-biatorine.  Spores  8,  colourless,  ellipsoid, 
variously  divided. 

1.  L.  tremeUoidee,  L.,  plumbeo  glancescent  or  plumbeo 
olivaceous,  thin,  membranaceous,  smooth,  lobate,  imbricated 
and  crisped.  Apothecia  rufous  or  rufescent,  elevated,  concave 
or  plane,  with  margin  thick,  entire,  elevated,  lead  coloured. 
Spores  ellipsoid,  acuminate  at  apices,  '016  x  '006  mm.,  3  to 
5  septate  and  longitudinal Iv  divided. 

Hab.  on  trees  and  rocks  in  shady  places,  Cheshunt,  Archer, 
Hook.  Fl.  Tasm.;  Krplh.;  Mount  Wellington  (and  Weymouth)^ 
Mount  Arthur,  St.  Mary's  Pass. 

2.  L.  taemanicum,  Wilson,  small,  plumbeous  or  fusco 
rufous,  very  thin,  membranaceous,  smooth,  rotundo  lobate, 
lobes  imbricate,  crowded,  sub-ascending  in  centre,  sinuate, 
undulate  and  crenate,  often  dentate  fimbriate,  or  sometimes 
revolute  downwards.  Apothecia  large  compared  with  the 
thallus  (1  to  2  mm.  or  more  broad),  rufous,  thalline  margin, 
often  dentato  crenulate.  Spores  fusiformi  ellipsoid,  3  septate, 
with  longitudinal  divisions,  -02  x   "01  mm. 

Hab.  on  mossy  earth.    Brown's  Eiver. 

3.  L.  Victorianum,  Wilson,  obscurely  plumbeous,  beneath 
sub-cinerascent,  large,  rotundo  lobate,  lobes  undulate,  firm, 
thickish,  confusedly  rugulose,  Apothecia  moderate,  rufous, 
thalline  margin  thickish  or  plicate  or  granulate  or  laciniolate. 
Spores  ovoideo  fusiform,  acuminate  at  apices,  3  septate,  with 
central  locules  longitudinally  divided,  -013  to  '017  x  '005  to 
•006  mm. 

Hab.  among  mosses  on  trees.  Mount  Wellington,  Weyrrumth. 

Family  2.  Mtbianoiace^. 

Thallus  black,  noduloso  pulvinate,  cellulose,  unstratified. 
Apothecia  sub-lecanorine,  sphseroideo  cellulose.  Spores  8, 
colourless,  oblong,  irregularly  septate,  or  almost  mur^di 
divided. 
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Characters  aboye,  as  there  is  only  one  genhs  in  the  fandlj. 

1.  M,  Duruei,  M.  and  B.,  black,  opaque,  small,  tubercolato 
glomerate  or  noduloso  confluent,  often  depre^so  pulviBJi^ 
Apothecia  small,  black,  slightly  impressed.  Spores  oblong 
or  oblongo  ovoid,  variously  septate,  '02  to  '036  x  '009  to 
'016  mm.     G^el.  hym.  I.  vinous. 

Hab.  on  bark  of  trees,  especially  on  Aoaeia  decurren$f  S. 
Esk  at  Launcestou,  St.  Mary's,  Hobart,  Mount  Wellin  jton 
(and  Wey7nouih)i  Huon  Biver. 

Family  3.  Lichenacks:. 

Thallus  various  in  colour — ^white,  whitish,  cinerascent, 
flavicant,  rufous  or  fuscous,  rarely  nigrescent,  various  in  form 
— filamentous,  foliaceous,  sqaamose,  crustaceous,  pulveru- 
lent, or  evanescent.  Apothecia  various — stipitate,  lecanorine, 
peltate,  patellulate,  lirellate  or  pyrcnoid. 

Series  I.  Epiconiodbi. 
Apothecia  with  the  spores  naked,  collected  into  &  sporal 
mass  on  the  surface.     Spores  8  in  tbeca. 

Genus  1.  Calicium.     Ack  Nyl. 

Thallus  filmy,  granulose,  powdery,  squomose,  or  evanescent. 
Apothecia  minute,  black,  stipitate  or  subseesile,  eapitultt 
globose,  or  turbinate,  or  cupular.  Spores  fuscous  or  nigri- 
cant. 

1.  C,plueocephaIum,BoT,,var.albidum,Wi\son,  whitish, thifl, 
smooth.  Apothecia  with  slender,  black,  or  fuscous  stipe  1*5 
mm.  high,  05  mm.  thick  ;  capitula  obconical,  *2  mm.  broad, 
with  citrine  powder  on  margin  and  beneath,  sporal  m^tss 
timber  ;  spores  spherical,  diameter  002  to  -003  mm.,  dilutfeJf 
f  uscescent,  containing  a  central  locule.. 

Hab.  on  decorticated  decaying  eucalyptus,  and  on  stringy 
bark  of  growing  eucalyptus.     Mount  Wellington. 

2.  0.  VictoricZy  C.  Kn.,  white  or  whitish  or  cinerascent,  inore 
or  less  marked,  effuse.  Apothecia  black,  '5  to  1  mm.  high, 
stipe  -1  mm.  thick,  incrassate  towards  the  bafie ;  capitUa 
turbinato  lenticular,  or  hemispherico  lenticular,  '25  to  -5  mm. 
broad.  Spores  simple,  fuscous,  or  f uscescent,  nucleus  darker, 
fusiformi  ellipsoid,  compressed,  '005  to  -008  x  '002  to  '003 
mm.,  ana  when  viewed  from  the  side  '0015  wide  \  paries 
thick,  defined  by  a  dark  line  on  the  outside. 

Hab.  on  decorticated  decaying  eucalyptas.  Mount  Wd- 
lington  (and  TTeywow^A),  Mount  Arthur. 
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7^<br.  ^ofiUe,  l^^ilson,  apotbecaa  aomewliat  lon^r  a^d 
slenderer  than  type ;  capitula  turbinate  and  muoli  smalX^. 
Spores  smaller  and  narrower,  f  asco  nigrescent. 

Hab.  on  decorticated  decaying  eu<^yptus,  Mount  Wel- 
U^^gton,  S.  Esk  at  Launceston. 

3.  C.  roseo'dtbidwrny  Wilson,  rosy  whitish,  thick,  minutely^ 
cancellate,  chrysogonimic.  Apothecia  black,  minute,  '7  mm. 
high  ;  stipe  06  mm.  thick ;  capituia  lenticular,  2  mm.  broa:3. 
Spores  nTgrescent,  oblong  or  oblongo  ellipsoid,  apices  rotnn- 
daJte,  uniseptate,  '005  or  more  x  002  to  '003  mm. 

Hab.  on  decorticated  decaying  eucalyptus,  tJlverstone. 

The  thallus  often  covers  a  large  part  of  the  tree,  and  when 
bruised  it  becomes  a  deep  yellow.  It  has  a  faint  primrose 
scent. 

4.  C.  pipercUum,  Wilson,  whitish  or  cincrascent.  Apothecia 
black,  sub-sessile,  '2  mm.  high ;  stipe,  '1  mm.  thick ;  capituia 
lenticular,  disk  plane  '25  mm.  broad.  Spores  fusco  nigricant^ 
oblong,  "OO^  to  '008  X  0026  to  '005  mm.,  uniseptate,  gener- 
ally mucb  constricted  at  the  middle,  each  cell  containiDg  a 
globular  locale. 

Hab.  on  decorticated  decaying  eucaly|rf;us.  Mount  Wel- 
lington ;  South  Esk  at  Launceston. 

5.  C  quercinum,  Pers.  var,  microcarpum,  Wilson ;  pallid 
or  pailido  cinerascent,  thin,  effuse.  Apothecia  black,  '5  mm. 
high ;  stipo  *13  mm.  thick ;  capituia  turbinate,  '2  mm.  broad, 
with  a  thin  whitish  margin.  Sporal  mass  black,  protruded 
upwards.  Spores  fuscous,  with  reddish  epi^ore  and  nigres- 
cent nuclei,  uniseptate,  '008  x  *003  mm. 

Hab.  on  cortex  of  growing  eucalyptus.  Mount  Wellington* 

6.  0.  curivm,  Borr.,  wbitish,  thin  or  eyanescent.  Apothecia 
Taria3[)le  in  size,  to  1'8  mm.  high,  but  often  mach  less,  stipe  to 
'2  mm.  thick ;  capituia  turbinate  to  '6  mm.  broad,  albo  suf- 
fused beneath.  Sporal  mass  black,  protruded  upwards, 
^)ores  nigricant,  eltipsoid,  uniseptatie,  '006  to  01  x  '002  to 
•003  mm. 

Hab.  on  decorticated  decaying  eucalyptus,  LaRmeeston, 
at  foot  of  Mount  Arthur,  St.  Mary's,  Mount  Wellington. 

7.  0.  rosddulum,  Nyl.,  white,  thick.  Apothecia '9  mm. 
high;  stipe  '1  mm.  thick ;  capituia  turbinato  lenticular,  -4  mm. 
broad,  margin  and  upper  part  of  stipe  golden  green.  Spores 
foscescent,  ellipsoid,  constricted  at  middle,  uniseptate,  *0()3  to 
W6  X   002  to  -003  mm. 

Hab.  on  decorticated  decaying  eucaJyptus,  Launceston. 

8.  0.  tricolor^  Wilson,  sul^ureous,  leproso  granuloses 
Apothecia  black,  to  -76  mp.  bi^ ;  stipe^  '1  mm.  thick  ^  capituia 
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tarbinato  globose,  2  to  '5  mm.  broad,  margin  white.  Spores 
fuscous,  fusiformi  ellipsoid,  sub-acuminate  at  each  apex,  aome- 
what  constricted  in  the  middle,  uniseptate,  with  a  fiisoo 
nigrescent  locule  in  each  cell,  008  to  '012  x  -003  to  -005. 

Hab.  on  decoiticated  decaying  eucalyptus  at  foot  of  Mount 
Arthur. 

2.  Tbachtlia,  Fr.,  pp.  Nyl. 

Thallus  thin,  granulose  or  sub-leprose  or  smooth  or  foreign. 
Apothecia  black,  sessile,  cupulif orm,  open ;  sporal  mass  black. 
gpores  nigricant  or  fuscous  black,  ellipsoid  or  oblong,  unisep- 
tate, rarely  pluriseptate. 

1.  T,  emergens,  Wilson,  white  or  whitish,  thin,  smooth, 
somewhat  shining.  Apothecia  seeming  to  emerge  from 
among  the  fibres  of  the  wood,  and  at  length  barely  standing 
out  above  the  thallus,  breadth  to  '5  mm.  Spores  fusoo 
nigricant,  adhering  closely  together,  ellipsoid,  about  "OOS  x 
*003  mm.  but  very  variable  in  size ;  uniseptate,  with  a  locule 
in  each  cell. 

Hab.  on  eucalyptus  rails  in  mountainous  regions,  Mouiit 
Wellington  (and  Weymouth),  St.  Mary's. 

3.  Sph^bophobon. 

Thallus  csBspitoso  f  ruticulose,  ramose  and  ramulose,  smooth, 
polished,  fragile,  fertile  apices  sub-globoso  incrassate,  enclos- 
mg  the  apothecia,  which  are  nucleiform,  enclosed,  ultimately 
exposed  by  the  irregular  dehiscence  of  the  thalline  covering. 
Spores  nigricant  or  violaceo  nigricant,  spherical  or  sub* 
globose. 

1.  8.  compresBunif  Ach.,  pallido  albicant  or  lurid,  ramose, 
piano  compressed.  Apothecia  obliquely  innate  on  the  apices, 
receptacle  wrinkled,  at  length  lacero  dehiscent  or  discoid  and 
open.     Spores  nigricant, spherical,  -007  to  'Oil  mm. 

Hab.  on  trees  in  mountains,  Krplh.;  on  fagvs,  Ounn,  Hook. 
Fl.  Tasm.  Blue  Tier,  Simson;  Tasman  Peninsula, 
Mount  Bischoff  and  Mount  Faulkner,  Weymouth;  Gordon 
Eiver,  AHpori ;  Maria  Island,  Bastow ;  Mount  Arthur,  Mount 
Wellington. 

2.  8,  AustraJe,  Laur.;  glauco  pallid,  sometimes  lurid,  under 
surface  albicant,  rugose,  to  two  inches  long,  branches  expla- 
nate,  often  distichously  ramulose.  Receptacle  6  to  12  mm. 
broad,  lenticulari  compressed,  external  margin  at  apex  cristato 
crenate  and  sometimes  proliferous.     Spores  *011  to  '015  miKL 

Hab.  on  trees  in  mountains,  Brovm,  Cr.;  Cheshunt,  Archer, 
on  fagus,  Chtnn,  Hook.  PI.  Tasm.  Mount  Wellington,  (and 
WeymowUh)  ;  Mount  Arthur,  TJlverstone. 
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8.  S.  coraUoides,  Pers.,  pallid  or  whitish,  sometimes  lurid» 
ramulose,  terete.  Apothecia  in  globose  receptacles  irregularly 
dehiscent  above,  2  mm.  or  more  in  diameter.  Spores  •009  to 
*015  mm. 

Hab.  in  mountainous  regions  on  stones  and  trunks  of  trees, 
Brovm,  Cr.;  Cheshunt,  Archer,  Hook.  Fl.  Tasm. ;  Njl,; 
Erplh.;  Mount  Wellington  (and  Weymouth),  Mount  Arthur. 

4.  8.  tenerum,  Laur.,  pallid  or  white,  terete,  much  branched, 
slender,  2  to  8  inches  high,  with  filiform  intricate  branches. 
Apothecia  1  to  2  mm.  dmm.,  on  primary  branches  or  axes, 
soon  denuded  of  thalline  receptacle,  which  is  persistent  at 
margin  of  base.     Spores  nigricant,  007  to  '008.  mm. 

Hab.  on  trees  and  earth  on  mountains,  Cheshunt,  Archer,  on 
Fagus,  St.  Patrick  Eiver,  Ounn,  Hook.  Fl.  Tasm.;  Krplh; 
Tasman  Peninsida,  Weymouth,  Mount  Arthur,  Mount 
Wellington. 

Series  II.  Cladodei. 

Thailus  generally  erect.  Apothecia  terminal  on  podetia, 
rarely  sessile  on  thailus,  biatorine,  rarely  lecanorine.  Spores 
S,  colourless,  usually  oblong  and  simple,  sometimes  elongate 
and  septate. 

Obnus  I.  GoMPHiLLus,  Nyl.,  Wilson. 

Phallus  yery  thin,  consisting  of  gonidia  and  filaments 
irregularly  conglutinated.  Apothecia  small,  stipitate  by 
constriction  of  the  hypothecium,  of  a  most  tenacious,  homy 
texture.  Spores  8,  filiform,  very  long,  multiseptate,  in 
cylindrical  thec8B.    Paraphyse,  not  discrete. 

1.  Q,  hcBomyceoides,  Wilson  =  Patellaria  Wilsoni,  Miill.,  Arg., 
Lich.,  Beit  1435,  cinereous  or  virescent,  effuse,  very  thin  and 
somewhat  shining,  or  thicker  and  eroso  isidioso  granulate. 
Gonidia  various  in  form  and  size,  conglomerated  into 
gelatinous  sacs.  Apothecia  of  tenacious,  horny  texture, 
biatorine,  sometimes  margined  by  the  white  hypothecium, 
scattered  or  conglomerated,  depresso  globose,  to  1*15  mm. 
diam.,  smooth,  nifo  fulvescent,  pale  when  young  and  dark 
in  age,  sub-sessile  or  stipitate,  stipe  to  *5  mm.  high  and  '5  mm. 
thick,  with  sometimes  2  or  8  capitula  on  one  stipe.  Spores  8 
in  cylindrical  thecse,  aciculari  filiform,  about  *14  mm.  long, 
pluriseptate. 

Hab.  on  roots  and  trunks  of  trees,  on  mosses  and  bark,  on 
jungermannia  and  lichens,  also  on  dead  leaves,  etc.,  on  ihe 
earth,  Mount  Arthur. 

2.  B^OMTOBS,  Pers. 

Thailus  crustaceoa3,  powdery,  ^ranulose,  or  squamulose* 
Apothecia  biatorine,^sesBile  or  stipitate. 
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1.  B,  roseus,  Pers.,  var,  fungoideSj  Ach.,  wliitish,  gramilose,. 
margin  of  granules  spreading,  thin,  continuous  (K.  faint 
yellow).  Apothecia  roseo  carneous  or  albo  cameous,  sub- 
globose  or  globoso  clavate  or  deformi  clavate,  2  to  4  mm. 
broad  (K.  orange).  Stipe  4  to  8  mm.  long,  whiter,  subterete. 
^ores  oblong  or  fusiform,  simple,  *011  to  '023  x  0035  nun. 
Paraphyses  slender. 

Hab.  on  earth  (chiefly  clay)  in  mountainous  regions.  Hook. 
Fi.  Tasm.;  Mount  Wellington  (and  Bastow  and  W^mouih), 

2.  B,k€teromorfhuSy'^j\,,  pallido  glauc.escent  or  pallido  cine- 
ra«»cent,  verrucoso  unequal,  forming  large  patches.  Apothecia 
pale  carneous  or  carneo  fuscescent,  '5  to  1  mm.  high,  variously 
compressed  or  plicate,  often  2  to  6  or  more  conglomerated  on 
one  stipe.  Spores  very  transparent,  ellipsoid,  simple,  '01  x 
•006  mm.  (Thai,  and  Ap.  K.  +  C.-). 

Hab.  on  clay,  mosses,  dead  leaves,  etc.,  in  mountainous 
regions,  Oldfield,  Gunn,  Cheshunt,  Archery  Hook.  Fl.  Tasm.; 
Nyl.;  Tasman  Peniosula  and  St.  Crispin's  (and  Wey?ttouth\ 
Mount  Wellington  (and  Bastow)  ;  Ulverstone. 

3.  5.  squamarioides,  NyL =Parw€Zia  sp/achnirimaj  Tayl.= 
Placodium  sp/achnirimum,  Taj\.=^Bceomyce8  splai^nirimus. 
Mitten  =  Knightiella  leucocarpiim,  Miill.  Arg.  =  Knightieila 
squamarioiiee,  Miill.  Arg.,  albo  or  albido  glaucescent,  sub- 
Qpaque,  squaI^ose,  squamoe  difformed,  about  *5  mm.  broad, 
affixed,  forming  small  patches  about  1  inch  wide,  lobate  or 
lobato  incised,  plane  or  somewhat  depressed  in  the  centre, 
Cioncolourous  beneath  or  whiter.  Apothecia  lurid  or  pale 
lurid  or  lurido  carneous,  '2  to  *3  mm.  broad,  biatorine,  plane^ 
margin  thickish,  evanescent.  Spores  oblong  or  ellipsoid  or 
fusiform,  uniseptate  or  simple. 

Hab.  on  earth  among  lesser  jungermannise,  Ounn,  Stuarty 
Hook.  L.J.  Bot.;  Hook.  Fl.  Tasm.;  Nyl. 

3.  Cladonia. 

Tfaallus  feliaceoos,  iaciniiform,  with  podetia  geneiallj 
dilated  at  apex  into  scyphi,  and  generally  foliolose  or  squamu-^ 
lose  at  the  base,  or  thallus  sometimes  granuloso  orustaceous. 
apothecia  variously  coloured,  seldom  nigncant.  Sporea 
small,  oblong. 

Subgenus  Cladonia, 

Thallus  foliacepus  or  squamose. 

J.  Apothecia  fuscous  or  fueceecent. 

A,  8cyphophoru8.' 

1.  C,  dUicomUf  Flk.,  macrophylline,  spreading,  bluisb  ^rey 
or  yellowish  green  above,  white  or  whitish  beneath,  lacinisd 
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burrow,  palmato  inukifid,  inciso  crenulate  at  apex,  margins 
with  blacfe  fibres.    Podetia  springing  from  upper  surface  of 
laciciffi,  margins  of  scjphi  cristate.     Apothecia  rufescent. 
Hab.  on  dry  heathy  ground,  Stuart,  Hampe.     Donbtf  uL 

2.  C  ceratophyUa,  Sw.,  pale  glaucescent  or  flavido  palles- 
cent,  laciniose,  lacinise  profoundly  divided^  margin  undulate 
or  crenato  inciaed,  albid  beneath.  Podetia  attenuate,  often 
subulate  and  sterile,  decorticate,  white  or  whitish,  springing 
from  the  lacinise,  scyphi  narrow  or  scarcely  any,  Apotheewi 
pallescent  or  sub-fuseous.  Spores  not  seen.  This  plant  is 
smaller  than  0.  alcicomia  and  is  like  a  large-leaved  C.  fim- 

"uricdcL. 

Hab.  B.v.  m.  Tic.  Ifat.  Oct.,  1887. 

3.  C.  pyxidcUa,  ¥r,,  squamulose,  asliy  green.  Podetia  carti- 
laginous, corticate,  verrucose,  or  coarsely  c^raoulato  pulver»- 

.eeons  or  scaly  downwards.'    Seyphi  cyathiform,  more  or  less 

proliferous. 
.     Hab.  on  earth,  Ounn,  Oldfield,  Hook.  PI.   Tasm,;  Stuari, 

Hampe  ^  Simson ;    New  Town   Falls    arvd    Huon-road  and 
.XauAceston,  Ba$tow;    Mouut  Arthur,   Mount    Wellingt^), 

Brown's  EiTcr ;  Port  Arthur,  Weymouth, 

Var,  1.  pityreay  Acb.,  podetia  pulverulent6  granuloso  fur- 
furaceews,  ashy  white,  suQooth  and  decorticate  and  often 
iifel>ed  or  laciniose  in  the  upper  part. 

Hab.  Brown*^s  River,  Mount  Wellington,  Lilydale,  Mount 
Arthur;  Launceston,  and  New  Town  Palls,  Bagtow;  Port 
Arthur,  Weymouth. 

Var.  2,     chloro^hcea,    Flk.,    podetia  pulverulent,  granules 
'coarser  at  the  base,  sulphury  yellow. 
Hab,  Mount  Wellington. 

Var.  3,  fimhriata,  HfFm.,  thallus  white,  squamulose,  podetia 
^iBembranaceo  corticate,  deliquescing  into  a  fine  impalpable 
,  white  powder,  sometimes  scaly  from  the  base  upwadrds. 

Hab.  Asbestos  Hills,  Chtimt  Mount  Wellington,  Otdfield, 
.Bonthport,  S/uart,  Hook.  PL  Tasm.;  Krplhb.;  Mount  Wefl- 
-ington  and  New  Town  Palls  and  Launc<»8ton  and  Huf^n-road, 
Bastaw, 

This  variety  ocaors  in  Tasmania  under  tl^  following 
forms : — 

JP,  radiaia,  Sehreb.,  podetia  irregularly  scyphophorous  and 
radiate  fimbriate,  with  divided   margin,  or  podetia  simple, 
.comuts. 

^     F.  antilopma^  Duby,  podetia  extended,  slender,  tapering 
t  upwards,  and  arcuate*  with  minute  scyphi. 
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F.  costaia,  Flk.,  podetia  granuloso  pulvenilent,  at  length 
denuded,  and  discovering  their  costate  substance;  WiUon  and 
Badow. 

F.  longipea,  Mount  Wellington,  Oldfidd,  Hook.  FL  Tasm. 

F.  coniocrcm^  Duby,  Southport,  Stuart,  Hook.  PI.  Tasm. 

8.  C  cariosay  Ach.,  thallus  pale  ashy  green,  scales  minute, 
more  or  less  investing  the  base  of  the  podetia.  Podetia 
whitish,  half  to  one  inch  high,  dilated  upwards,  cari9us,  can- 
cellato  or  eroso  lacunose,  granulato  verrucose,  scjpM 
digitato  partite,  fastigiate. 

Hab.  on  earth,  NjL,  Moimt  Wellington. 

4.  C, gracilis y'QEm,  =  Cenomyce gracilis  oi  Taylor;  thallus 
pale  ashy  green  or  livid  brown,  leaflets  at  the  base  often 
evanescent.  Podetia  elongate,  filiform,  subulate,  or  scypho- 
phorous  and  proliferous,  corticate,  glabrous.  Apothecia  pedi- 
cellate or  sessile,  fuscous. 

Hab.  on  earth.  Hook.  L.  J.  Bot.  (Mount  Wellington  and 
Bastoui), 

5.  C.  verticellatay  Plk.  =  Cenomyce  allotropay  var,  verticeilaia 
of  Taylor ;  thallus  f oliaceo  squamulose,  leaflets  lacinisef orm, 
crenato  incised.  Podetia  ashy  grey,  corticate,  glabrous  or 
Bub-verrucose,  scyphophorous,  scyphi  denticulate  at  the 
margins,  two  to  four  times  verticellato  proliferous  and 
scyphophorous  from  centre  of  soyphL    Apothecia  fuscous. 

Hab.  on  earth  and  among  rocks,  Hook.,  L.J.  Bot.;  Mount 
Wellington  (and  Hooker,  Hook.  PI.  Tasm. ;  and  Bastoui)  ; 
Port  Arthur,  Weymouth, 

6.  C  degeneranSf  Flk.,  thallus  squamulose.  Podetia 
whitish  or  brown,  cartilaginous,  glabrous,  nigrescent  and 
albo  guttate  at  base,  scyphophorous,  scyphi  proliferous,  cris- 
tato  ramose. 

Hab.  on  earth  and  among  rocks,  Cheshunt,  Archer,  Hook. 
PI.  Tasm.;  Mount  Wellington,  Ulverstone. 

7.  C.  cervicomisy  Schaar.,  thallus  macrophylline,  csespitose, 
sub-erect,  narrowly  laciniato  multifid,  crenate,  cartilagmoug, 
glaucous  green  above,  white  beneath,  purplish  black  at  base. 
Podetia  from  disk  of  lacinisB,  short,  slender,  smooth,  or  sub- 
verrucose,  scyphi  simple  and  leafless,  or  irregularly  proli- 
ferous, and  more  or  less  squamose. 

Var  stipata,  Nyl.,  basal  squamso  elongate,  sub-linear,  crenato 
incised,  erect,  stipate,  rarely  fertile. 

Hab.  on  hills  and  rocks,  Stuart,  Hampe ;  Krplh.;  Mount 
Wellington,  Huon-road. 

8.  C.  decorticata(l)  Fr.,  thallus  squamose  or  squamulose, 
glaucous  above,  white  beneath,  or  sometimes  nigricant,  lobate 
and  crenate.    Podetia  one  or  two  inches  long,  cylindrical. 
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nearly  all  rough,  with  squamules  ascyphous,  or  with  narrow 
acyphi.    Apothecia  fuscous,  often  confluent. 

Hab.  among  mosses  in  rocky  places,  Mount  Wellington, 
Oldfieldy  Hook.  Fl.  Tasm.;  Coates.  Marked  doubtful  as  above 
in  FL  Tasm. 

9.  C.  comutay  L.  =  C.  fimbriaia,  var.  comuta  of  Babington, 
thallus  pale  ashy  green,  or  livid  brown  at  the  base,  sparsely 
foliolose,  folioles  lobate,  crenate,  or  none.  Podetia  2  to  4 
inches  long,  upwards  to  beyond  the  middle  glabrous,  at  the 
apex  pulverulent,  generally  cornute,  a  fev  scypbophorous, 
Bcyphi  narrow,  often  irregular,  and  sometimes  sub-radiate. 
Apothecia  fuscous. 

Hab.  on  earth.  Mount  Wellington  and  Southport,  Stuart^ 
Hook.  FL  Tasm. 

10.  C.  ochrochlora,  Flk.,  similar  to  comuta,  but  often  more 
foliolose.  Podetia  glabrous,  the  upper  half  white  or  ochrey- 
white,  pulverulent,  apex  obtuse  or  narrowly  scyphopborous, 
dentate  radiate  at  the  margin,  scyphi  often  glabrous  in  the 
cavity  and  at  the  base  of  the  teeth,  margin  green. 

Hab.  on  turfy  earth  and  rotten  trunks  of  trees.  Mount 
Wellington  (and  Weymouth) ,  Mount  Arthur,  XJlverstone. 

B,  Ascyphous, 

11.  Cfurcaia,  Hffm.,  =  Cenomyce  ecnwcyna,  var.  subulata  of 
Taylor ;  thallus  squamulose,  evanescent,  podetia  elongate,  pale 
whitish  or  brownish  green,  fruticose,  glabrous,  branched, 
branches  attenuate  subulate,  divergenti  furcate;  apothecia 
small,  fuscous. 

Hab.  on  earth,  chiefly  on  mountains,  Launcestoo,  Gunn^ 
Mount  Wellington,  Oldfield,  Hook.  Fl.  Tasm. ;  Krplh.;  Mount 
Wellington,  Kuocklofty,  Mount  Arthur ;  Blue  Tier,  Simson ; 
New  Town  Falls  and  JjdLxmo.Q^ioUyBasiow.  Tasmania  possesses 
many  forms  of  this  species,  some  slender,  and  others  inflated. 
The  most  marked  varieties  are  as  follow  : — 

Var.  1,  adspersa,  Flk.,  podetia  elongate,  squamoso  fur- 
furaceous,  sparingly  branched,  branches  sub-simple, 

Hab.  Mount  Wellington  (and  Brown,  Cr.). 

Var,  %  squamulosa,  Mull.  Arg.,  podetia  leafy  or  scaly. 

Hab.  Mount  Wellington,  Mount  Arthur,  Tasman  Penin- 
sula (  Weymouth), 

Var,  Zypolyphylla,  Flk.,  podetia  more  or  less  covered  with 
tolerably  large  leaflets. 

Hab.  Mount  Wellington. 

Var.  4,  attenuatay  Hff m  ,  =  G,  acuminaia,  Ach.  of  Crombie, 
podetia  broader,  subulate  rumose,  branches  furcate,  podetia 
often  partly  decorticate. 

Hab.  Mount  Wellington,  Brown,  Qt, 


Digitized  by 


Google 


160  TAgMANIAN  XJCHSKa* 

12.  C,  coniodendroidcSf  WiUon;  thallus  of  small  pale 
squamules  investing  the  base  of  the  podetia.  Podetia  eton- 
gated  dichotomouslj,  divergent  i  furcate^  with  branches  and 
ramules  generally  at  right  angles  to  each  other,  sometines 
irregularly  clavaie  or  contorted  and  swollen,  or  simile  and 
subulate,  wholly  covered  with  whitish  or  cinereo  virescent 
powder.     Apothecia  rare,  pale  fnscescent. 

Hab.on  earth.  Mount  Wellington,  TJlverstone ;  KerrasDfie 
Valley,  B as  tow.  Possibly  a  variety  of  C.  furecda.  There  is 
almost  complete  atrophy  of  the  cortical  layer  of  the  podetia, 
leaving  only  a  few  scattered  squamules,  and  often  atro|Ay 
also  of  the  gonidial  layer,  leaving  only  the  chrondroid 
medulla,  clothed  more  or  less  with  whitish  powder. 

13.  C.  ctnotm^  Ach.  =  C,  brachiata^  Pr.  of  Hampe ;  thalliiB 
almost  leafless,  or  with  a  few  lobato  erenate  squamules  at  the 
base  of  the  podetia,  which  are  cylindrical,  whitish,  or  cineras- 
cent,  pulverulent,  axils  and  apices  dilated,  scyphoid,  perforated, 
the  margins  of  the  apertures  denticulate,  and  generally  pro- 
liferous, the  podetia  then  ramose,  repeatedly  proliferous,  the 
apertures  generally  fuscescent  within,  apothecia  pallescent  or 
fuscous. 

Hab.  on  trunks  of  trees,  among  mosses,  Stuart^  Hampe. 

14  C.  squamoMy  Hffm.,  =  Cenomyce  sparassa^  Ach.  of  Taylor 
and  Hampe ;  thallus  squamulose,  podetia  caespitose,  whiush 
green,  cylindrical,  two  inches  high,  erect,  repeatedly  branched, 
proliferously  denticulate,  or  subulate  from  margins  of  the 
minute  irregular  scyphi,  apices  rigid,  sub-corymbose,  radisto 
cristate,  glabrous,  longitudinally  sub-lacunose,  cortex  enthe» 
clothed  with  minute  leaflets  or  scales,  apothecia  clustered, 
fuscous. 

Hab.  Cheshunt,  Ac,  Gunn,  Hooker,  Oldfidd^  LyaU,  Hook. 
L.J.,  Bot.;  Hook.  PL  Tasm.;  Stuart y  Hampe;  Kxplhb. ;  Mount 
Wellington,  Brown,  Cr. 

15.  C.  deiicata,  Plk.,  var,  Buhsquamasa,  Nyl.  Thallua 
squamulose,  white  or  cinereous ;  podetia  whitish,  slender,  I  to 
2  inches  high,  partially  glabrous,  cartilaginous,  longitudinally 
ribbed  or  Assured,  clothed  at  inteivals  at  the  base  with 
spreading,  incised,  and  erenate  scales,  granulate  in  the  upper 
part,  branched,  radiato  cristate,  subcorymbose ;  K  +  C  — . 

Hab.  on  decaying  logs  and  trunks  of  trees.  Mount 
Wellington ;  New  Town  Falls,  Bastow, 

16.  C,  capitellata,^  Cenomyce capiUata,  Tayl.,=  C  amaurocrea, 
var.  capitdlata  of  NyL,  thallus  sparingly  foHolose  at  the  base  of 
the  podetia,  and  occasionally  throughout;  podetia  straw- 
coloured  or  pallid,  slender,  smooth,  ngid,  dichotomously 
branched,  dilated  here  and  there  as  if  witib  scyphi,  whidi  are 
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Open  and  subradiatelj  ppoliferousy  tiltimate  ramaK  infascaile 
at  apices,  witli  one  to  four  ftiscous  points.  Apotheoia  shortly 
fltipitate,  brown,  margin  reflexed. 

Hab.  on  rocks  and  earth,  St.  Patrick's,  Hook.  Fl.  Tasm*; 
Mount  WelKngton,  Knockloftj,  Mount  Arthur;  S.  Bsk  at 
lAunceston,  and  Maria  Island,  Bastow. 

n.  Apotheda  red. 

17.  C  cornucopioides,  L.,  albido  flavescent  or  cinereo 
Tiresoent,  squamose  or  squamulose,  squamsB  lobiform,  creoate 
or  crenato  incised ;  podetia  glabrous,  often  grannloso  unequal 
or  sqnamuloso  exasperate,  ^in.  to  lin.  high,  scvphophoroas, 
Bcjphi  regular,  sometimes  proliferous.  Apokliecia  bright 
■carlet,  sessile  or  podicellate  on  margin  of  scyphi,  often  con- 

flMttt. 

Hab.  Lauronu,  Aabestos  Hills,  Gti$m^  Mount  Wellington, 
Oklfidd,  Hook.  FL  Tasm.;  Krplb.  r^yis.,  MulL,  Arg.;  Mount 
We^ington  {and  Bastow). 

Vat.  Tasmanicay  Wilson,  =a  C.  deformU^  var,  Tasmamca, 
Krplhb.  :=  C.  cffmucopioides  Mull.,  Arg.  Flora,  1887,  No.  8  4 
thallns  foHaoeotts  or  evanescent,  folioled  sometimes  large,  lobate 
and  crenate  or  laciniate,  variously  divided,  podetia  cyathif orm 
or  ascyphons^  extended,  sometimes  proliferon^  or  branched, 
Wwer  half  verucoso  corticate,  generally  squamulose,  upper 
half  eovered  witii  deparessed  granules ;  1^  podetia,  folioles 
asd  squamules  at  first  light  green,  gradually  growing  fusco 
flavid  upwards,  especially  at  the  base  of  the  podetia  and  the 
iinder-surface  of  the  folioles,  the  upper  part  of  the  podetimn 
l>ecoming  a  deep  yellow.  Apothecia  conglomerate  on 
margin  of  scyphus  or  apex  of  podetium. 

Hab.  on  eai-th,  fern  trees,  and  decaying  logs.  Krplhb.  in  hb. 
Xelb.  Bot.  Mus.  (with  name  and  description  in  his  writing)  ; 
Monni  Wellington  (and  Bastow). 

F,  arrosa,  Wilson,  podetia  truncated,  the  margin  of  £h« 
flcyphi  thickened  so  as  to  reduce  the  mouth  almost  to  a 
point    Apothecia  minute. 

Hab.  on  decayed  logs.  Mount  WeUington. 

F,  sulhmadlenta,  Wilson,  differs  from  C,  maciUnta  in  the 
iMfle  of  the  podetia  and  the  folioles  being  flavid. 

Hab.  on  dealing  logs*  Mount  WelliaigtOB,  UlTersloiie. 
Sbnilar  to  Nylaader's  C,  angustata^  whioh,  however,  hM 
TOnesceni  squaaitts  and  snlphurecms  podetia. 

18.  C  inUrmdia,  Krplhb.  Dr.  Sioty  in  hb.,  Melb.  Bot.  Mug. 

19.  C  deformiSj  Htfm^  podetia  salphtuieotts,  pulv^ulenti 
fdUoles  at  base   pallide  virescent,  incised,  (^retiate,  beneatli 
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irliitisb  or  pallescent,  scjphi  simple,  regular,  or  deformed. 
Apothecia  bright  red,  discrete,  or  coDglomerate. 

Hab.  Oldfieldy  Hook.  Fl.  Tasin.;  Nyl.;  Krplhb.;  Mount 
Wellington,  Brawn,  Cr. 

It  may  be  questioned  whether  the  Tasmanian  speciment 
thus  named  are  not  C.  comucopioides,  var,  Tasfnanica^  which  is 
a  very  polymorphous  variety  as  found  in  Victoria. 

20.  C  Flarkeanay  Fr.,  squamules  at  the  base  of  the  podetia 
crenato  incised  or  crenate,  few  or  evanescent ;  podetia  white^ 
1  to  1^  inch  high,  corticate,  smooth,  obtuse  at  apex,  often 
obsoletely  scyphophorous  or  incrassate,  or  briefly  divided. 
Apothecia  often  conglomerate. 

Hab.  Falls  of  the  Meander,  Western  Mountains,  Archer^ 
Hook.  Fl.  Tasm.;  Krplhb. 

21.  C.  digitata^  Hffm.,  thallus  of  folioles,  pallide  virescent^ 
crenato  incised,  or  lobate  and  crenate,  underneath  white  or 
albid,  and  there  generally  pulverulent  podetia  albido;  pulvem- 
lent,  without  folioles,  cylindrical,  1  to  2  inches  high,  simple  cnr 
rarely  divided  at  the  apex,  scyphophorous.  scyphi  with  margin 
either  denticulate,  or  sub-inflexed,  or  variously  divided,  and 
digitate  proliferous.  Apothecia  bright  scarlet,  small,  or 
confluent 

Hab.  Cheshunt,  Archer,  Hook.  Fl.  Tasm. 

Var.  macilenta,  Hffm.=C.  maciknta,  of  Babington,  thaUni 
smaller  or  squamulose,  podetia  ^  to  1  inch  or  a  little  mcure^ 
slender,  simple,  or  shortly  divided  at  the  apex,  ascyphons^ 
obtuse,  rarely  with  narrow,  irregular  scyphi.  Apotheda  c(nft- 
fluent. 

Hab.  Cheshunt,  Archer,  Hook.  Fl.  Tasm.;  Krplhb. 

F.  uductrixy  Del.,  folioles  more  evolved,  virescent,  multifid, 
crenate;  podetia  narrow,  cylindrical,  simple.  Apothecia 
minute. 

Hab.  on  earth.  Brown's  Eiver,  Oldfield,  Hook.  FL  TasnL; 
Nyl. 

Sub-genus  Cladina,  Nyl. 

Thallus  leafless,  podetia  without  scyphi,  repeatedly  branched, 
more  or  less  smooth.    Apothecia  terminal. 

22.  C,  rangiferina^  HfiFm.,  cinerasoent,  2  to  6  inches  hi^ 
Terruculoso,  scabrous,  sub-tomentose,  terminal  branches  sub- 
oorymbose,  fastigiate,  apices  sub-secund,  nodding,  K  +  0  — . 

Hab.  on  earth.  Hook.  L.  J.  Bot.;  Cunningham^  Gunn^  etc^ 
Hook.  Fl.  Tasm. 

Var,  SylvaHca,  Hfhn.,  pale  or  straw  coloured,  glabrous,  ter- 
minal branches  radiate  cjmose,  fastigiate,  apices  sub-secund^ 
nodding,  KfyC+. 
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Hab.  on  earth,  Asbestos  Hills,  Gunn,  Hook.  Fl.  Tasm. ; 
liount  Wellington  (and  Brown^  Cr.)  ;  George  Town  and  Mac- 
robie's  Gully,  and  Leven  River,  and  Oyster  Cove,  and  Tasman 
Peninsula,  and  Maria  Island,  and  Macquarie  Harbour^ 
Sasiaw ;  Port  Arthur,  Weynumth, 

F,  alpestrisy  L.,  white  or  pale  straw  coloured,  yerrucose^ 
intertwining,  and  diyaricately  branched,  densely  thjrsoid  at 
apex,  more  stipitate  below. 

Hab.  on  earth.  Cascades  and  Poit  Arthur,  Oldfidd,  Hook. 
Fl.  Tasm.;  Mount  Wellington. 

F,  pycnoclada^  Pers.,  white  or  yellow,  opaque,  not  glabrous, 
csspitose,  densely  ramose,  byssino  context. 
Hab.  Mount  Wellington,  ulyerstone. 

23.  C.  uncialiSy  Hffm.  =  Cenomyu  undalis,  TayL,  greenish 
straw  coloured,  glabrous,  cylindrical,  fistulose,  dichotomous^ 
branches  short,  apices  subulate,  denticulate  or  digitate,  K  — 
C  +. 

Hab.  on  mossy  earth,  Hook.  L.  J.  Bot.;  Stuart^  Hmpe. 
Possibly  the  specimens  haye  been  juvenile  forms  of   C. 
capitellaia. 

Sub-genus  Clathrina^  Wainio. 

Thallus  efoliolose ;  podetia  terebi*ate  or  hiascent.  Apothecia 
usually  nigricant. 

24.  C,  aggregata,  Eschw.  =  Dufourea  collodes^  Tayl.,  =  C^r- 
nicularia  terebrata,  Hmpe.,  pale  cinerascent  or  cervine,  pallid 
or  pale,  chestnut-red  or  darker,  at  base  f  usceacent,  glabrous, 
somewhat  shining,  more  or  less  terebrate,  sterile  branches 
usually  slender  and  alternate  ramulose,  with  furcate  apices, 
fertile  branches  thick  with  shorter  turgescent  ramules. 
Apothecia  fuscous  black  or  fuscescent,  aggregated. 

Hab.  on  earth,  rocks,  logs,  and  trees,  abundant ;  all 
collectors,  Hook.  FL  Tasm.;  Stuart^  Hmpe.;  Krplh.;  Mount 
Wellington,  Mount  Arthur,  XJlverstone,  Brown's  River; 
Knocklofty,  and  Macrobie's  Gully,  and  CasQades  and  New 
Town  Palls,  Bastow. 

Var,  inflata^  Wilson,  branches  and  ramules  much  inflated, 
to  3  mm.,  diam,  cylindrical,  but  broader  at  furcations  sterile. 

Hab.  on  earth  and  rocks,  South  Esk  at  Launceston ;  and 
Maria  Island,  Bastow, 

Var,  2,  tenera,  Wilson,  sterile  branches  and  ramules  pale, 
filiform,  intricate,  procumbent,  K  +  C  — ,  fertile  branches 
glaucous  green,  thicker,  more  terebrate,  erect,  short,  and 
discrete.    K  +  C  +. 

Hab.  on  logs  and  trunks  of  trees,  common.  Moimt  Wel- 
lington, etc.;  Tiisman  Peninsula,  Weymouth. 
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25.  C,  rttiporay  LabiL,  =  Cenomyci  rcHpora^  TayL,  whiiiflh 
Or  bluish  white,  csespitose,  glabrouf,  reticulate  terebrate  or 
iace-lika,  thick,  branclies  dichotomous,  sLort,  turgid,  apioea 
obtuRe.     Apothecia  fusco  rufous,  or  pallcscent,  or  uiffricaiit. 

Hab.  on  earth,  Hook.  L.  J.  Bot;  abundant,  all  collectora, 
Hook.  Fl.  Tasm.;  Stuart,  Hmpe.;  Nyh;  Krplh.;  XJlverstone  • 
Oeorge  Town,  and  Southport,  and  Macquarie  Harbour,  and 
Knocklofty,^<i^^rw;  Tasman  Peninsula  and  Huon,  Wei/moMth, 

.  26.  C.  uhizopora^  Ntl.,  thallns  of  widtish  or  cinerasoent  or 
fuscescent  squamulse,  which  are  ofiben  mudi  divided  or  iaidiosQ 
dissected  or  furfuraceous ;  podetia  small,  5  to  10  mm.,  high, 
pale  or  fusco  rufesceat,  glabrous,  lacunose,  and  hiaseent; 
much  thicker  upwards,  and  usually  dirided  into  short 
branches,  which  are  all  truncate  and  fertile.  Apothecia 
nigricant,  minute,  aggregate,  margined,  concave  when  young, 
plane  when  older. 

-  Hab.  on  rotten  logs  and  trees,  Nyl.,  ex.  hb.  Hook.; 
Ulverstone ;  Tasman  Peninsula,   Weymouth, 

4.  Stebeocaulon, 

Thallus  of  podetia  covered  more  or  less  with  fragile 
granules  of  vaiioas  forms.  Apothecia  terminal  or  lateral, 
lecideine,  fbscous  or  fusco  pallescent,  internally  solid. 
Cephalodia  of  various  forms  and  colours. 

L  *S.  ramulosunty  Ach.,  thallus  more  or  less  erect,  csMpitose, 
8  to  5  inches  high,  strong,  elongato  ramose,  the  axis  more  or 
less  axachnoideo  tomentose,  branches  with  whitish  fibrillose 
granules  simple  or  divided  and  divaricate  ramulose, 
Cephalodia  sub-podicellate,  scrobiculato  imequal,  somewhat 
discoloured,  with  a  gonimic  stratum  formed  of  nodules  ooi> 
taining  gonimic  granules.  Apothecia  fuscous  or  pallescent^ 
terminal,  biatorine,  1  to  2  mm.,  broad.  Spores  cylindraceo 
fusiform,  3  to  7  septate,  -036  to  06  x  -004  to  -006  mm. 

Hab.  on  rocks,  stones,  and  earth,  Hook.  L.  J.  Bot.;  Guim 
4md  other  collectors.  Hook.  Fl.  Tasm.;  Stuart,  Hmpe. ;  Krplh. ; 
Mount  Wellington,  Brown,  Cr.  Prof.  Mueller  says  Krem* 
pelhueber's  specimens  belong  to  the  next  species.  It  is 
probable  that  the  others  do  so  too. 

2.  S,  proximum,  Nyl.,  similar  to  S,  ramuiosum^  differing  in 
the  cephalodia,  in  which  the  gonimic  stratum  is  sirosipfaoid. 
Spores  3  to  5  septate,  -028  to  06  x  -004  to  -005  mm. 

Hab.  on  rocks  and  earth  in  mountainous  regions,  Krplh. 
i^vis..  Mull.  Arg.;  Mount  Wellington  (  Weyihouth  and  Bastow), 
Mount  Arthur,  S.  Esk  (Launceston),  Ulverstone. 

]L  S*'^macrocarpmdes^  Nyl.,  podelia  erect,  ramulose,  1^  to  3 
inches,  glabrous,  or  iot  most  part  oortkatOi  granules  papiUatv 
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BQfttieied  or  evaoesettit^  ramulee  fibrilloso  dinded.  Oepha* 
lodift  with  flkosiphoid  gonimic  stratum.  Apotlieoia  large,  2 
to  4  Him.  broad,  gpores  3  to  7  septate,  036  to  058  x  "OMi  to 
-Ck)6  mm. 

Hab.  on  stones.    Nyl.  ex  bb.  Hook. 

4k  S.  £0ralloidfs,  Fr.,  =  S.  Corallinum  of  Babiogton,  ceei- 
pitose,  ramose,  gUbrous,  granules  cinerascent,  sub-fibrillose, 
or  di^'ij^  divided.    Apotbecia  terminal  and  lateral.     Spores 
cjlindraceo  fusiform;  3  septate,  "02  to  '04  x  "0025  to  *005mm.  \ 
Cephalodia  cinerascent,  verrucose,  minutely  granulate,  sessile* 

Hab.  on  rocks,  St.  Patrick's  River,  Gunn,  Hook.  Fl. 
Tssm. 

5.  S.  denudatutn^  Flk.,  podetia  slender,  simple  or  branched, 
attenuate  at  apex,  glabrous,  granules  whitish  or  albo  cineras- 
cent,  sub-peltate,  medio  deptessed,  the  centre  virescent,  margin 
white,  crenulate.  Apothecia  fuscous,  small,  plane  or  convex, 
terminal  or  lateral,  spores  elongato  fusiform,  3  raiely  to  5 
and  7  septate,  -02  to  -046  x  '002  to  '004  mm.  Cephalodia 
divaeeo  faecescent,  verrucoso  giomerulose. 

Hab.  on  rockfl  and  stones,  Ch^shunt,  Archtr^  Hook.  Fl. 
Tasm. 

6.  S.  leplaieum,  Ifjl.,  thalluc  email,  5  to  10  mm.  high,  erect 
or  asoending  stipate,  sparingly  ramose,  slender,  axis  nudey 
glabrous  above  or  granulose  at  apices  of  branches,  granules 
few,  white  or  whitish,  sub-globose,  small,  or  pulveraceous. 
A^thecia  not  seen«  Oephalodiaolivaceous,  opaque,  or  olivaceo 
ciDerasoent,  vermcoso  giomerulose,  or  botyroideo  glomerate, , 
gonimic  granules  disposed  in  oblong  or  elongated  nodules. 

Hab.  on  granite  stones,  Nyl.;  Mt.  Wellington. 

7.  S,  gracileutns,  Nyl.,  white  or  albo  cinerasoent,  of  soft 
babit,  with  podetia  nearly  an  inch  high,  caespitoso  congested 
and  intricate,  branched  in  the  upper  part,  sparsely  giomeru- 
lose, granulose,  axis  slender,  filiform,  somewhat  glabrous, 
granules  verruculose  or  nearly  pulverulent.  Apothecia  and 
cephalodia  not  seen. 

Hab.  on  granite  rocks.  St.  Patrick's  Eiver,  Gunn^  Hook. 
EL  Tasm. 

SfiBiBs  m. — Eakaxodei. 
Thallus   fruticulose    or  filamentose,  erect  or  pendalons, 
'  terete  or  variously  compressed  or    angulose,  without  any 
folioles  or  granules  or  basal  crust,  internally  tubulose  with 
hollow  medulla,  or  solid.     Apothecia  generally  lecanorine. 

Qehus  I. — SiPHUUL,  Fr. 
Thallos  of  terete  or  oom|>resBed  stipes,  erect,  firm^  simple 
or  often  dkhotomously  divided  or  ramose,  apices  obtuse  or. 
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sub-obtuse,  whitish,  opaque  or  sub-opaque,  rarely  dilated  or 
lobate,  medulla  white,  dense,  composed  of  elementary  fila- 
ments closely  arranged  longitudinally.     Apothecia  unknown. 

1.  S.  torulosa,  Thunb.,  white,  compressed,  smooth,  ramose, 
branches  ascending,  ramulose,  torulose,  often  thrust  down  at 
the  obtuse  apices  and  rugose,  aggregated  into  a  bushy  cushion 
about  an  inch  high. 

Hab.  among  mosses.  Mount  Wellington  (and  Brown,  Cr.); 
Ben  Lomond,  Bastow, 

2.  S,  pteruloides,  Nyl.,  ccespitose,  1  to  2  inches  high,  whitiah^ 
opaque,  upwards  compressed  and  attenuate  towards  apex, 
often  slightly  canaliculate  or  plicatule  longitudinally  on  both, 
sides,  dichotomous  or  dichotomously  ramose,  one  branch 
generally  the  longer. 

Hab.  among  mosses,  Moimt  Wellington. 

2.  Thamnolia.    Ach. 

Thallus  consisting  of  podetia,  which  are  cylindrical  or  sub- 
compressed,  coroute,  imperforate,  simple  or  branched,  apices 
acute,  internally  fistulose.     Apothecia  unknown. 

1.  T,  vermicularis,  Sw.,  chalk  white  or  whitish,  2  to  4  inches 
long,  prostrate  or  ascending  or  erect,  simple  or  rarely  bifur- 
cate, smooth  or  loDgitudinaJly  rugulose,  nearly  dispersed,  or 
densely  stipate. 

Hab.  on  mossy  earth  or  among  Cladonias,  especially  C. 
capitcllata,  in  alpine  places.  Mount  Wellington  {9^<^.  Brown,  Cr.). 

3.  TJ8NEA,Dill.  Ach. 
Thallus  fruticulose,  filamentose,  erect  or  pendulous,  fibrilloso 
ramulose,  medullary  axis  solid.     Apothecia  concolorous,  orbi- 
cular or  peltate,  terminal  or  lateral.      Spores  small,  elUpsoid, 
isolourless,  simple. 

1.  U.  barbata,  L.  Fr.,  albido  glaucesceat  or  pale  cinereo' 
virescent,  terete,  variously  branched,   erect  or    pendulous. 
I  Apothecia  concolorous,  rather  large,  fibrilloso  radiate. 

Hab.  on  trees,  logs,  and  old  rails  nearly  everywhere ;  Hook. 
L.  J.  Bot.  and  PL  Tasm.;  Krplh.;  Wilson ;  Basiow. 

F,  1.  florida,  L.  Fr.,  erect,  scabrid,  divergenti  ramosa 
Apothecia  large,  plane,  pallido  carneous,  pruinobe,  with  long 
cilisB  on  the  margin. 

Hab.  on  trees  and  rails,  common.    Hab.  Hook.  L.  J.  Bot.^ 
I  Stuart^  Hmpe ;  Wilson. 

F,%  scabrida,  Tayl.  (Miill.  Arg.)=K  scabrida  of  Taylor, 
I  short,  branches  few  but  covered  with  long  fibrils.     Apothecia 

'  large,  disk  glaucous  or  sub-ceesio  albid,  receptacle  more  or 
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less  ciliate.     Spores  broadly  ellipsoid,  01  to  '012  mm.  long. 

Hab.  Hook.  Fl.  Tasm. 

F,  3,  hiria^  L.  Fr.,  01*601,  minutely  and  abundantly  fibril- 
lose,  much  branched,  often  only  verrucoso  sorediate. 

Hab.  on  trees  and  rails ;  common. 

F,  4,  dasypoga,  Ach.  Pr.,  elongato  pendulous,  clothed  with 
numerous  short  spreading  fibrils. 

Hab.  on  trees ;  common.  St.  Mary's  Pass,  Mount  Arthur, 
etc. 

F,  5,  dasypogoideSy  MuU.,  Arg.,  pendulous,  shorter  and  more 
bushy  than  dasypoga. 

Hab.  on  trees ;  common.  Tasman  Peninsula,  Weymouth ; 
Wilson. 

F.  6,  articulata^  Hudson,  pendulous,  elongate  ramose, 
smooth,  articulate  constricted,  more  or  less  inflated. 

Hab.  on  trees ;  frequent     Mount  Wellington,  etc. 

2.  U.  straminea.  Mull.  Arg.,  B.  v.  M.  Vic.  Nat,  1887, 
Oct.,  p.  89. 

3.  U,  trichodea,  Ach.,  albido  flavescent  or  white,  glabrous, 
ramose  intricate,  branches  sparsely  fibrillose,  fibres  some- 
times sub-secund.     Apothecia  concolorous,  maigin  nude. 

Hab.  on  trees.  Springs  and  St.  Cribpin's  WeU,  Mount 
WeUington,  Mount  Arthur.  Tuckerman  says: — U,  trt- 
chodea  and  U»  longissima  are  distinguished  from  the  fibi- 
mentous  forms  of  U,  barbata  by  their  always  epapillate 
thallus. 

4.  U,  longissima^  Ach.,  flavescent  or  albido  cinerascent, 
alender,  elongate  pendulous  or  very  long,  terete  or  com- 
pressed, sub-pulveraceous  on  surface,  with  few  long  branches 
covered  with  long  glabrous  fibrils.  Apothecia  nearly  con- 
colorous  or  pallid,  or  very  thinly  glaucescenti  sussed,  ter- 
minal on  ramules,  margin  fibrilloso  ciliate. 

Hab.  on  trees,  Krplh.  Perhaps  the  specimens  found  be- 
long to  the  next  species. 

5.  U,  angulataj  Ach.,  albido  cinerascent,  or  albido  flavescent 
or  pallescent  or  glaucescent,  pendulous,  very  long,  elongate 
ramose,  costato-angular,  closely  fibrillose,  fibrils  divaricate, 
here  and  there  papiUoso-scabrous.  Apothecia  albid  or  albido 
glaucescent,  rather  small,  2  to  3  mm.  broad,  margin  ciliate, 
with  slender  fibrils. 

Hab.  on  trees.  Gunn,  Hooker^  Lawrence^  Hook.  Fl  Tasm. ; 
Stuart y  Hmpe ;  St.  Mary's  Pass. 

4.  NsuBOPOGON.     Nees.  and  Flot. 
Thallus  erect,  siuf ace  unequal,  ramose,  terete,  with  solid 
axis  of  homy  texture,  or  hollow.      Apothecia  nigricant  or 
occasionally  pallid,  terminal  or  sub-terminal. 
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1.  N.  meiaxanthus^  Ach.,  pallescent  or  flavescent  or  orange^ 
ofteu  spotted  or  ringed  with  black  at  the  base  and  elsewhere, 
especially  at  the  apices,  dichotomouslj  ramose,  apical  ranrales 
attenuate,  scrobicnloso  rugose  or  somewhat  smooth,  r.trelj 
papillato  scabrous.  Apothecia  black  or  paDescetit,  large, 
4  to  12  mm.  broad,  margin  nude. 

Hab.  on  rocks,  Arthur  Lakes,  Chinn,  Springs  on  Mount 
Wellington,  Hooker,  Mossman,  Hook.  Fl.  l^^sm. ;  Summit  of 
Mount  Wellington,  (anl  Brown,  Cr. ;  Bastoiv,) 

5.  Etebnea.     Ach.  NyL 
Thallus  flacid,  erect,  or  ascending,  or  prostrate,  or  pendulooa^ 
aj^lanate  or  subterete,  laciniose  or  much  branched,  destitute 
of  rhizinse,  interna liy  stuppeous.     Apothecia  la,tera1,   lecano- 
riae.     Spores  small,  ellipsoid,  colourless,  simple. 

1.  E.  furfuracea  (?),  Mann.,  cinerascent,  dichotomously 
multi  laciniate,  upper  surface  isidioso  f urfuraceous  or  fibril- 
lose,  under  surface  canaliculate,  black  or  cffisio  nigricant 
Apothecia  sub-marginal,  badio  rufous,  receptacle  smooth. 

Hab.  on  trees.  Cheshunt,  Arcfur,  Hook.  Fl.  Tasm^  where 
it  is  marked  doubtful,  as  above,  and  a  note  is  added  that 
there  was  ouly  one  specimen,  and  that  an  aged  and  unsatis- 
factory one.  It  is  not  improbable  that  it  was  Parmdia 
physodes. 

6.  Ramalinay  Ach.  Fr. 

Thallus  whitish  or  pale,  compressed,  somewhat  shilling, 
rigescent,  erect  or  prostrate,  laciniate,  alike  on  both  sides. 
Apothecia  scattered  or  marginal,  concolorous.  Spores  colour- 
less, oblong,  1  septate. 

1  R.  calicarisy  Hffm.,  pale  glaucous  grey,  or  albido  flaves- 
cent,  rigescent,  erect,  dichotomously  branched,  lacinise  linear, 
compressed,  elongated,  attenuate  at  the  apices,  Jongitudiually 
lacunoso  c  inaliculate,  cortical  layer  filamentose.  Medulla 
K  — .  Apothecia  almost  terminal,  with  deflexed  and  elongai;6d 
extremities  of  fhe  lacinse,  like  a  spur,  behind  them.  Beceptad^ 
rugose  beneath.     Spores  straight. 

Hab.  on  trees.  S.  Esk  (Launceston),  Gunn^  Hook.  FL 
Tasm. 

2.  R.  fraxinea^  L.,  pale  yellowish  or  glaucescent,  pendulous, 
straggling,  subrigescent,  lacini®  compressed  more  or  less 
broadly,  applanato  dilated,  lacimose,  longitudinally  rugose  or 
nervose,  elongated  and  attenuate  at  the  apices,  cortical  layer 
filamentose.  Med.  K  — .  Apothecia  large,  marginal,  and 
superficial,  brownish  yellow  or  glauoesoent,  reoeptacle  rugose 
or  pticato  rugose.    Spores  curved. 

Hab.  on  trees.    Shtart^  Hmpe. 
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8.  R.  Eckloni^  Spreng.,  var,  1,  meKtbranacea^  Lanr.,  pallido 

Elaucoufl  or  pallid,  luembrauaceous,  compressed,  laciniatey 
tcinisB  attenuato  linear,  glabrous,  striated,  apices  acuminate, 
incisD  divided.  Apothecia  small,  marginal  or  scattered, 
pallido  cameous.  Spores  ovate  or  arcuate,  1  septate, 
•012  X    005  mm. 

Hab.  on  trees.     St.  George's  Baj,  Simspn, 
Var,  2,  ovalis,  Tayl.  =  E.  ovrlis,  Tayl.,  straw  coloured  or 
pallid,  membranaceous,  glabrous,  minotely  lacunote,  obovate, 
simple,  or  sometinoes  broadlj   lobato   divided.      Apotheda 
^small,  scattered  all  over  the  upper  surface. 
Hab.  on  trees.     Gunn^  Hook.  PI.  Tasm. 

4.  R,  brevis^  Wilson,  var.  brevissima,  Wilson,  glaucous  or 
I)allid,  very  short  (3  to  10  mm.  long),  broadly  applanate, 
more  or  less  divided  at  the  circumference.  Apothecia  large, 
scattered,  elevated,  disk  concave,  curneous,  or  albid,  margin 
often  inflexed.  Spores  oblong,  slightly  curved  or  reniform, 
1  septate,  -08  to  09  x  -004  mm. 

Hab.  on  small  branches  of  trees  and  bushes.  Ulverstone ; 
Antill  Ponds,  Weymouth, 

5.  R.  fasttgiata,  Pers.,  pallid  straw  coloured,  sip  all,  densely 
csespitose,  lacinise  sub-compressed,  dilated  and  inflated 
upwards,  smooth,  lacanoso  impressed,  and  nervoso  rugose. 
Apothecia  terminal,  peltate,  sessile,  sub-fasiigaie,  on  very 
short  divergent  extremities  of  the  lacinisB,  receptacle  plicato 
rugose.  Spores  ellipsoideo  oblong,  straight  or  curved,  1 
fleptate,  -012  to  -017  x    006  \^  007  mm. 

Hab.  on  trees.     Hook.  L.  J.  Bot. 

6.  R.  gmiculata,  TayL  =  R.  inflata,  Bab.  =  R,  fusiUa,  Le 
Prev.,  pallid  or  straw  coloured,  caspitose,  sub-fastigiate, 
ramose,  sub- terete  or  sub-compressed,  smooth  or  obsoletely  sub- 
nervose,  often  perforated  with  minute  round  holes,  internally 
fistulose,  branches  attenuate.  Apothecia  pallido  testaceous 
or  glauco  albid,  terminal  or  sub-terminal,  receptacle  smooth 
or  rugulose,  sessile  on  a  turgid  branch  or  appendiculate. 
Spores  oblong  or  fusiformi  oblong,  straight  or  obsoletely 
curved,  -009  to  015  x  '004  to  007  mm. 

Hab.  on  living  and  decaying  twigs  and  branches  of  trees 

.and  bushes,  Macquarie  Plains,    Oldfield,  Cheshunt,  Archer^ 

Eecherche  Bay,  Lake  St.  Clair,  and  St,  Patrick's  iRiver,  Gunn^ 

Hook.   FL   Tasm.;  Krplh.;    Hobart,   Brown's   River,   Lauu- 

ceston ;  and  B.  v.  M.  v  ic.  Nat.,  1887,  and  Weymouth, 

Series  IV,  Phyllodel 
Thallas  foliaceous,  depressed,  lobate,  or  variously  laciniate  or 
stellate,  very  rarely  c»spitoso  intricate ;  medulla  stuppeous. 
Apothecia  peltiform,  or  lecauoiine,  of  lecideine,  or  gyrose. 
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Genus  I.  Nephboma,  Ach.  p.  parte. 
Thallus  with  cortical  layer  continued  on  under  surface,  and 
there  without  nerves ;  colour  above  ochroleucous  or  pallescent, 
underneath  paler  or  whitish  or  cigricant.     G-onidial  stratum 
containing  true  gonidia.     Apothecia  rufous  or  fuscescent 

1.  N.  austrahy  Rich.,  albido  pallescent  or  stramineo  palles- 
oent,  passim  pallidi  rufescent,  8  to  4  inches  broad,  smooth, 
lobatolaciDiate,  margin  sinuate,  underneath  whitish  or  whitish- 
Btraw  colour,  glabrous,  smooth.  Apothecia  ruf o-f  uscescent  or 
fuscous,  rotundate  or  somewhat  broader,  4  mm.  broad.  Spores 
fuscescent,  fusiformi,  oblong,  -015  to  '021  x    006  to  -008  mm. 

Hab.  Cheshunt,  Archer^  Mount  Wellington,  Hooker y  Hook, 
n.  Tasm.  Probably  these  specimens  belong  to  the  following 
Bpecies. 

2.  iV.  antarcHcuniy  Jacquin,  stramineous  or  glaucescenti 
stramineous,  large  or  smaller,  lobato  laciniate,  margin  undu- 
late or  crenate,  above  lacunoso  or  foveolato  impressed,  under- 
neath bullate,  smooth,  albid.  Apothecia  rufo-fuscous  orrufous, 
reniform,  broad,  back  of  thalline  receptacle  rugose.  Spores 
fuscous,  oblong,  -02  to  -024  x  '006  to  -008  mm. 

Hab.  on  bark  of  trees,  Mount  Wellington  ;  Circular  Head, 
Weymouth,  JJistinguishf  d  as  a  species  by  the  upper  surface 
foveolato  impressed,  and  the  lower  bullate  and  whitish. 

2.  Nephbomiiim,  Nyl. 

Like  the  preceding,  but  more  fragile ;  colour  lurid,  glauces- 
oent  or  fuscescent  or  rarely  pallid.  Q-onimic  stratum  of 
granula  gonima  generally  moniliformi  concatenated. 

1.  N,  lavigatum,  Ach.  var,  pafyraceum,  Hffm.,  lurido  fusces- 
cent or  glaucescent,  thin,  not  large,  orbicular,  rotundato  lobafce, 
margin  sinuate  crenate,  opaque,  scarcely  shining,  beneath  pale, 
glabrous  and  slightly  rugulose.  Apothecia  fusco-rufous, 
margin  of  receptacle  crenulato  unequal,  back  of  receptacle 
minutely  depresso  granulate.  Spores  fuscescent,  fusiformi, 
oblong,  3  septate. 

Hab.  on  branches  of  trees.     St.  Mary's  Pass. 

2.  N.  cellulosum,  Ach.,  livido  castaneous  or  castaneo  fusces- 
cent, diam.  4  inches,  reticulate  foveolate  or  lacunose  lobate, 
below  white  or  whitish  pallescent,  bullato  unequal,  glabrous. 
Apothecia  rufous,  to  more  than  \  inch  broad,  receptacular 
margin  scarcely  exceeding  disk,  and  entire.  Spores  fusces- 
cent, 3  septate,  -016  to  -019  x  -OOG  to  -007  mm. 

Hab.  on  trees,  Johnny's  Creek,  Oldfieldy  Cheshimt,  Archer^ 
Mount  Wellington,  Hook.  PL  Tasm.;  Nyl.;  Mount  Wellington, 
and  Weymouth. 


Digitized  by 


Google 


BY  KEV.  F.  R,  M.  WILSON.  161 

3.  PSLTIGEBA,  Acb. 

Thallus  membranaceous,  lobate,  fragile,  cortical  layer  Dot 
continuous  on  the  under  surface,  and  there  generally  nerved 
and  rhizinose.  Apothecia  marginal  on  upper  surface  of 
thallus.  Spores  8,  colourless  or  slightly  fuscescent,  fusiform, 
3  to  5  to  7  septate.     Stratum  gonidiale  of  granula  gonima. 

1.  P,  caninay  L.,  cinerascent  or  cinereopallescent,  opaque, 
more  or  less  longitudinally  lacunoso  impressed,  adpresso 
tomentellose,  rotundato  lobate,  under  surface  longitudinally 
adpresso  albo  tomentose,  with  prominent  pale  anastomosing 
Tilloso  tomentose  nerves  extending  to  the  very  margin,  and 
clothed  with  tufts  of  pale  rhizinse.  Apothecia  fuscous  or 
fusco  rufous,  adnate,  margbi  nearly  entire,  back  of  receptacle 
uniformly  tomentose,  almost  sub-fiirf uraceous.  Spores  8  to  5 
septate,  -066  to  -07  x   0045  mm. 

Hab.  on  mossy  earth.    Stuart,  Hmpe. 

Var,  metnbranaceay  Ach.,  thallus  thinner,  more  glabrous. 

Hab.  Mount  Wellington,  Brown ,  Cr. 

2.  P,  spuria,  Ach.  =  P,  canina,  var.  pusilla,  Fr.  of  Hooker, 
cinereo  virescent,  small,  digitato  lobate,  lobes  ascending, 
smooth,  glabrous  in  lower  part,  adpresso  tomentellose  upwards 
towards  the  apothecia,  under  surface  whitish,  with  thick 
coarse  spongioso  tomentose  nerves,and  interstitial  longitudinal 
whitish  lacunae.  Apothecia  fuscous  or  rufo  fuscous,  roundish, 
margin  irregularly  crenulate  or  denticulate,  back  of  receptacle 
densely  irregularly  spongioso  tomentose.  Spores  aciculari 
fusiform,  3  to  7  septate,  056  to  '075  x  -0035  to  -0045  mm. 

Hab.  on  earth.  Southport,  Stuart,  Hook.  Fl.  Tasm. ;  NyL 

3.  -P.  polydadyla,  Hffm.,  glauco  pallescent  or  pallido 
fuscescent,  digitato  lobate,  lobes  ascending,  glabrous  and 
shining,  smooth  or  obsoletely  impressed,  underneath  with 
thick  coarse  spongioso  tomentose  fusco  nigricant  anastomosing 
more  or  less  flattened  nerves,  and  interstitial  whitish  lacunae. 
Apothecia  fuscous  or  fusco  rufescent,  longitudinal  revolute 
margin  irregularly  crenulate,  back  of  receptacle  sub-verrucoso 
tomentose.     Spores  attenuaix)  fusiform,  3  to  7  septate. 

Hab.  on  mossy  earth.  Archer,  Laurence,  Stuart,  Hooker ^ 
Hook.  n.  Tasm.;  TJlverstone,  St.  Mary's  Pass,  Mount  Wel- 
lington (and  Weymouth);  and  Launceston,  and  Crag  Creek, 
and  New  Town  Falls,  Bastow, 

4.  P.  horizontalis,  L.,  pale  or  pallido  fuscescent  or  glauco 
pallescent,  rotundato  lobate,  glabrous,  smooth  or  slightly 
impressed,  shining,  margin  sinuate  crenate  and  slightly  undu- 
late, underneath  with  pale  brown  and  fuscous  black  coarse 
flattened  anastomosing  or  confluent  nerves,  and  interstitial 
white  lacunae.  Apothecia  fuscous  or  fuscous  black,  rotundate 
or  elliptical,  plane,  horizontal,  margin  irregularly  crenulate^ 


Digitized  by 


Google 


162  TASHAIOAN  UCHKSS, 

often  inflexed,  back  of  receptade  verrucoso  tomentose.  Spores 
6  to  8,  oolourlees  or  pale  f uscescent,  fusiform,  3  s^ptute,  *08  to 
•042  X    006  to  007  mm. 

Bab.  on  mossy  rocks  and  trees,  Chesbunt,  Ardur;  HooL 
Fl.  Tasm. 

4.  Hetebodea,  Nyl. 

Tballus  laciniate,  sub-corneous  acd  fragile  when  dry,  tbe 
under  surface  tomentose,  with  cyphelloid  spaces.  Apotheda 
marginal,  biatorine.     Spores  8,  simple,  ellipsoid. 

6.  H,  MuelUri,  Hmpe.  (Nyl.)  =  Sticta  MnelUri,  Hmp.  = 
S,  eetrarioides,  Bab.  =  Platysma  MudUri,  Nj!.,  flavido 
gktueescent,  passim  rufo-fusceseent,  vivid  green  when  fredi 
and  moist,  orbicular,  2  inches  wide,  smooth,  sublacunose, 
rigescent,  lineari  laciniate,  laciniso  sinuato  multii&d,  the  mar^ 
curved  downwards,  the  apices  broader,  creoato  incised,  sub- 
ascending,  underneath  fuscous,  sub-spongiose,  with  black 
marginal  fibrils,  and  here  and  there  cjphelloid  whitish  bare 
spaces.  Apothecia  CHrneo  rufous,  sub-pruinoee,  strictlj 
marginal,  2  to  2^  inches  wide,  biatorine  or  cepbaloid.  &^<tf«8 
simple,  fuaiformi  ellipsoid,  009  to  '01  x  0025  to  -003  mm. 

Hab.  on  earth.  Hook.  Fl.  Tasm.;  Hmpe.;  Nyl.  The  upptr 
surface  of  the  tbaJlus,  which  when  fresh  and  moist  looks  like 
a  hepatica  lying  loose  on  the  earth,  shrinks  when  dry,  so 
that  the  whole  plant  curls  up,  showing  only  the  fuBOous 
tomentose  under  suii ace,  and  bears  some  resemblance  to  dried 
sheep  dung. 

5.  Stictina,  Nyl. 

Thallns  membranaceo  lobate  or  lobato  laeiniate,  the  under 
surface  rhizinose,  and  with  cyphellae,  either  true  and  orceotafte 
or  pseudo  and  pulverulent.  Apothecia  leeanorine.  Spores 
fusiform,  1  to  3  rarely  pluri^eptate.  G<midial  stratum  #f 
dark  blue  graDula  gonima. 

A,  Pseudo  cyphella  yellow, 

1 .  S, crocatdy  L.,  lurido  f uscesoent,  shining,  broadly  rotundato 
lobate,  crenate,  reticulato  lacunose,  reticulations  aind  margins 
usually  bearing  citrine  soredia,  under-surface  fusco  nigricaoi, 

,  tomentose.  Apothecia  scattered,  blackish ;  margins  erenate» 
at  length  excluded.     Spores   6  to    8,    fuscesceat,    oblonfo 

,  fusiform,  1  septate,  02  to  032  x  '009  to  -01  mm. 

Hab.  on  earth,  rocks,  and  trees.    Broiwn,  Cr.;  Hook.  \u  J. 

,  Bot.;  everywhere,  all  collectors.  Hook.  Fl.  Tasm.;  Situurt, 
Hmpe.;  Krplh.;  Mount  Wellington,  etc.;  aod  Basiow^ 
Weymouth, 

2.  S,  carpolomu,  Del.,  glaucescenti  paUescest  or  flavido 
<  oinereo  patlid,  3  to  5  inches  wide,  som^ewhat  rigid,  almost 
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shiniiig,  wholly  linear!  lacioiate,  lacinisB  lineari  lobate,  lobes 
short,  retuse  at  margin,  upper  surface  scrobiculato  unequal, 
underneath  somewhat  bullato  unequal,  pallid,  or  f  uscescent ; 
tomentum  thin  or  evanescent,  pseudo-cjphellae  small,  citrine. 
Apothecla  black,  marginal,  1^  to  2  mm.  broad,  thalline 
margin  smooth.  Spores  fuscous,  fusiform!  oblong,  bilocular, 
•023  to  027  X  -009  to  01  mm. 

Hab.  on  trees.    Brown,  Cr.;  Njl.;  Mount  Wellington. 

3.  S,  gilva,  Thunb.,  dirty  lurido  pallescent,  or  lurido 
fuBcescent,  paler  at  circumference,  3  to  6  inches  broad, 
rigescent,  somewhat  shining,  laciniato  lobate,  lacinisB  briefly 
lobate,  often  almost  imbricate,  above  scrobiculato  un'*qual, 
irithin  medullary  stratum  white,  underneath  nigricant  or 
dark  fuscous,  margin  pallescent,  tomentum  moderate. 
Apothecia  fuscous  or  black,  opaque,  2  to  3  mm.  wide,  thalline 
receptajjle  rugoso  scabrous,  pallid,  margin  crenate,  concolorous 
or  pale  brick-red.     Spores  as  in  S*  crocata, 

flab,  on  stones  and  trees,  Nyl ;  Launceston. 

4.  5.  granulatay  Bab.,  sordidly  cinereo  pallid  or  cinereo 
fugcescent,  especially  at  circumference,  dilated,  rigid, 
thicker  than  S.  carpolotna,  nearly  opaque,  laciniato  lobate  or 
deeply  laciniate,  lacinise  crenate  or  lobato  crenate,  scrobicu- 
late  or  scrobiculato  unequal,  margin  and  sometimes  rugse 
grauuloso  albido  sorediate,  underneath  pallid,  tomentum 
moderate,  pseudo  cyphellae  white  or  yellow,  often  large. 
Apothecia  not  seen. 

Hab.  on  trees.  Cheshunt,  Archer,  fertile.  Hooker  and 
Gunn,  barren.  Hook.  FL  Tasm.;  Nyl. 

B,  Pseudo  cyphellcB  white, 

5.  S,  cinamomea,  Eich.=5.  fragillima,  Bab.,  glauco  pallid 
or  pale  yellow,  passim  rufescenti  fuscescent,  thinly  mem- 
branaceous, rigescent,  fragile,  smooth,  or  here  and  there  obso- 
letely  scrobiculato  unequal,  lineari  laciniate,  lacinise  pinnatifid, 
margin  here  and  there  minutely  laciniato  dissect,  apex  dichoto- 
mou8,underneath  fuscoochraceous  or  ochraceo  pallid,  especially 
towards  margin,  tomentum  rhizinose,  short,  deficient  at 
margin.  Lacinise  underneath  costate  or  sub-costate  in  the 
middle  and  especially  towards  centre  of  plant,  above  canalicu* 
lato  impressed.  Apothecia  fuscous  or  rufescent,  1^  to  3  nim. 
broad,  scattered  or  sub-marginal,  thalline  margin  irregularly 
denticulato  lacerate  or  sub-crenulate,  and  at  length  nearly 
evanescent.  Spores  fuscescent  or  fuscous,  oblongo  fusiform,. 
1  to  3  septate,  024  to  '03  x    009  to  Oil  mm. 

Hab.  on  rocks,  earth,  logs,  and  trees  in  shady  places,  Nyl.;. 
Mount  Wellington,  Mount  Arthur,  St.  Mary's  Pass ;  Tasnian 
Peninsula    and    Mount    Bischoff,     Weymouth,  and    Mount 
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Wellington,  and  Knockloftj,  and  Maria  Island,  and  Circular 
Head,  Bastow ;  B.  v.  M.  Vic.  Nat.,  Oct.,  1887. 

C,  CyphelUB  urceolate  or  ihdotrenund, 

6.  S,  fuliginosay  Dicks.,  cenrine  or  cinereo  fuflcescent,  2  to  4 
inches  broad,  rigescent,  either  somewhat  smooth  or  tioeqoal, 
or  here  and  there  scrobictdato  rugose,  rather  shining  or 
nearly  opaque,  monophvUous,  yariouslj  lobed,  lobes  rotiin- 
date,  above  frequently  sprinkled  with  fuscous  or  nigricant 
coralloid  isidia,  underneath  pallid,  tomentum  moderate, 
cyphellfiB  white  or  pale.  Apothecia  fusco  rufescent,  1  mm. 
t)road,  scattered,  often  albido  piloso  ciliate  at  margin.  Spores 
colourless,  fusiform,  1  to  3  septate,  027  to  -O^i  x  '007  to 
•008  mm. 

Hab.  on  trees  and  mossy  rocks.  Cheshunt,  Archer,  Hook. 
PI.  Tasm. 

7.  S,  sylvaiua,  Huds.,  cervine  or  cinereo  fuscescent,  4  to  6 
inches  or  more,  leather  rigescent,  nearly  shining  or  sub-opaque, 
lightly  scrobiculato  unequal,  laciniato  lobate,  lobes  variously 
divided,  divisions  obtuse  at  apex,  upper  surface  here  and  there 
lightly  furf uraceous,  beneath  tomentose,  fuscous  or  fusces- 
cent, generally  near  margin  pallescent.  Apothecia  as  in 
S*  fuliginosay  but  rather  larger  and  margin  nude. 

Hab.  on  mossy  rocks  and  trunks  of  trees,  Stuart^  Hmpe. 

8.  S,  limbata,  Sm.,  glauco  lurid  or  pale  Cervino  fuscescent, 
2  to  4  inches,  scarcely  rigescent,  smooth  or  very  lightij 
scrobiculate,  unequal,  scarcely  shining,  monophyllous,  variously 
lobate,  lobes  rotundate,  margin  usually  covered  with  cinerous 
or  sordid  bluish  grey  soredia,  often  with  round  patches  of  the 
same  on  the  upper  surface  of  the  thaUus  chiefly  towards  the 
margin,  underneath  pallid,  tomentum  moderate  or  evanes- 
cent, cyphellse  white  or  whitish,  moderate.  Apothecia  not 
seen. 

Hab  on  trunks  of  trees  and  mossy  rocks,  Mount  Welling- 
ton ;  Tasman  Peninsula,  Bastow,  The  last  three  species  are 
similar  and  may  be  easily  confounded. 

9.  S,  quercizans^  Ach.,  lurid,  cervino  pallescent  or  cer?ino 
fuscescent,  4  to  10  inches,  thinly  membranaceous,  scarcety 
rigescent  or  shining,  smooth,  laciniato  lobate,  lobes  various^ 
crenato  divided,  margin  chiefly  granulato  isidiose  and  then 
somewhat  reflexed, undulate,  underneath  tomentose,  fuscescent, 
but  at  margin  pallid  or  ochraceo  pallid,  cyphellse  urceolate» 
Apothecia  generally  sub-marginal,  fusco  rufescent,  2  to  3  mm. 
broad,  thalBne  margin  thin,  nude.  Spores  colourless,  fusi- 
form, 3  septate,  -03  to  -032  x  -008  to  -009  nam. 

Hab.  on  trees  and  mossy  rocks.     NyL 
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10.  S,  fiticina,  Ach.,  pallido  flavesceut,  or  pallido  cinereo 
flavicant,  small  or  moderate,  rigeacent,  or  thialj  membm- 
naceoos  and  scarcely  rigescent,  sometrhat  shining  or 
8ub-opaque,  smooth,  stipitate,  or  sub-stipitate,  lobato  incised, 
lobes  beneath  at  least  towards  the  base  costate,  margin 
variously  sinuate,  underneath  ochraceo  pallid,  tomehtum  thin, 
or  sometimes  none.  Apothecia  rufous  or  badio  rufous, 
Bcattered,  2  to  3  mm.  broad,  thalline  margin  pallido  testaceous, 
entire,  or  sometimes  very  slightly  crenulate.  Spores  colour* 
less,  fusiform,  1  to  3  septate,  '03  to  '04  x  -009  to  -009  mm. 

Hab.  Johnny's  Greek,  and  Back  River  Gully,  OldJUl^ 
Cheshunt,  Archer^  Hook.  PL  Tasin.;  Krplh, 

Var,  kUifroas^  Eich.,  larger  and  broader,  4  t  j  7  inches  or 
more. 

Hab.  on  trunks  of  trees,  Hooker^  near  caves  Back  Biver; 
Oldfield,  Hook.  Fl.  Tasm.;  Krplh. 

6.  Sticta,  Ach.  pro  parte. 

Callus  variously  lobed,  or  la-jniato  lobate.  Bhizinse  simple. 
Q-onidial  stratimi  of  yellowish  green  gonidia. 

A,  Pseudo  cyfhellce  yellow, 

1.  S,  aurata^  Ach.,  glaucous  or  testaceo  rubricoae,  or  rosy 
rubrico 40,  widely  expanded  (to  one  foot),  somawhat  firm,  opaque 
or  scarcely  shining,  lobato  divided,  lobes  sinuate  incised, 
margins  crenato  undulate,  generally  citrino  pulveruleot, 
riiedulla^f  stratum  citrine,  nnderneath  fusco  nigricant  or 
fuscescent,  margin  beneath  pale,  briefly  tomentose.  Apothecia 
spadiceous  black  or  black,  largish  or  large,  5  to  8  mm.^ 
receptacle  sub-podicellate  in  young  apothecia,  thalline  margid 
thin,  often  inflexed,  marginal  or  sub-marginal.  Spores 
fuscescent,  3  septate,024;  to  028  x  -007  to  '008  mm. 

Hab.  on  trunks  of  trees  and  mossy  rocks.  Cheshunt^ 
Archer,  St.  Patrick's  Biver,  Gunn^  Mount  Wellington,  Hooker^ 
Hook.  PI.  Tasm.;  Krplh.;  Wilson. 

Var,  ruhelluy  Tayl.  =  S.  rubella  of  Hooker,  dull,  lurid  or 
pallido  rubrioose,  widely  lobate,  3  to  6  inches,  firm,  opaqu#, 
covered  with  thin  white  down,  s  )mewh  it  smooth,  or  obsoletely 
foveolato  scrjbiculoso  unequal,  here  and  there  with  puncti- 
ibrm  citrine  soredia. 

Hab.  Hook.  L.  J.,  Hot.;  Mount  Wellington,  St.  Mary's  Pass. 

2.  5.  orygnueay  Ach.,  flavido  pallescent,  or  livido  glauoo 
pallescent,  broadly  lobate,  3  inches  or  more,  thinly  mom« 
branaceous  but  rigescent,  slightly  shining,  closely  scrohiculato 
unequal,  or  sometimes  reticulato  costate,  lobes  rotundate, 
margin  broadly  and  unequally  crenate,  yellow  within,  nnder^ 
neath  ochraceo  pallescent,  very  ^thinly  tomentose,  here  and 
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there  often  nearly  nude.  Apothecia  fnscons  black  or  bla<^ 
JL^  to  2  mm.  broad,  thalline  receptacle  smooth,  margin  crenulate 
at  length  almost  obliterated.  Spores  fusiform,  -022  to  -036 
X  -008  to  -01  mm. 

Hab.  on  trees.  Southport,  Stuatt,  Hook.  Fl.  Tasm.;  Hook. 
L.  J.  Bot;  Nyl.;  Mount  Arthur ;  Blue  Tier,  Stmsan^  Tasman 
Peninsula,  Weymouth. 

3.  S.  Urvilleiy  Del.,  coriaceo  flavescent  or  ochraceo  pallid, 
widely  expanded,  4  inches  or  more,  soft,  opaque,  or  here  and 
there  somewhat  shining,  smooth  or  passim  lightly  scrobicu« 
lato  unequal,  laciniato  divided,  lacinisB  lobate,  crenate,  or 
variously  divided,  citrine  within,  underneath  thinly  tomentose, 
pallid,  or  in  the  centre  fuscescent.  Apothecia  fuscous  black 
or  black,  scattered,  at  length  3  to  5  mm.  broad,  thalline 
margin  rugose.     Spores  fusiform,  3  to  5  septate,  '038  to  '048 

X  -006  to  •007  mm. 

Hab.  on  bushes  and  among  mosses.  B.  v.  M.  Yic.  Nat.,  1887, 
Oct. 

Var,  Coiensoiy  Bab.,  firmer  and  scrobiculate,  margins  with 
granulose  or  lobldose  isidia.  Apothecia  sometimes  7  mm. 
broad.     Spores  1  to  3  septate,  -034  to  04  x  '008  to  -Oil  mm. 

Hab.  in  forests  on  bark  of  fagus,  very  abundant,  Gunn^ 
Hooker,  Hook.  Fl.  Tasm.;  Nyl.;  Krplh. 

B.  Pseudo  cyphell(B  white. 

4.  S.  disstmulata,  Nyl.,  var,  multifida,  Laur.,  lurido  glauces- 
cent  or  pallido  cervine  or  pallido  lurid,  of  moderate  size^ 
somewhat  flaccid,  thin,  rather  shining,  scrobiculato  unequal, 
lineari  laciniate,  lacinise  narrow,  sinuato  multifid,  margin 
t)ften  fringed  with  minute  lobules  or  lacinioles,  apical  lobea 
linear,  obtuse  or  retuse,  underneath  pallid  or  at  the  centre  f  usee 
pallescent,  tomentum  rhizinose,  fuscescent  or  pale  whitish,  of 
moderate  length,  towards  the  margin  evanescent.  Apothecia 
fuscous,  receptacle  granulato  rugulose,  margin  scarcely  pro- 
minent, at  length  nearly  excluded.  Spores  fuscous,  oblongo 
fusiform,  1  or  3  septate,  023  to  -032  x  -006  to  -008  mm. 

Hab.  on  trunks  of  trees,  Anna  Maria  Eiver,  Brown,  Cr. 

5.  S.  Freycinetii,  Del.,=S.  glabra,  Tayl.,  ochroleucous  or 
pallid,  rarely  pallido  rufescent,  6  to  10  inches,  scarcely 
rigescent,  slightly  shining,  smooth  or  obsoletely  unequal, 
laciniato  lobate,»lobes  sinuato  divided,  crenate,  margins  often 
partly  albo  sorediate,  underneath  slightly  tomentose,  fuscous 
or  fusco  cinereous,  at  margin  pallescent  or  pallid.  Apothecia 
rufous  or  rufo  fuscescent,  2  to  4  mm.  broad,  receptacular 
margin  in  young  state  inflexed,  then  as  if  thinly  lacero  fim- 
briate or  sub-crenulate,  marginal  or  scattered.  Spores 
colourless,  oblong  or  oblongo  fusiform,  3  septate,  '022  to  *0S 
X   007  to  -009  mm. 
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Hab.  on  trees,  common,  Mount  Wellington  (and  Brown, 
Cr.);  everywhere,  by  all  collectors.  Hook.  PL  Tasm.;  Nyl.; 
JKrplh.;  Simsoftf  Bantow^  Weymouth, 

F,  1.  rugpsa,  NyL,  thallus  rugose,  Nyl.  Syn.  Meth. 

F,  2.  angus/Uy  Wilson,  small,  narrow,  linear. 

Hab.  Mount  Wellington,  Blue  Tier,  Simson. 

Var,  1,  fulvo  cinerea,  Mont,  more  widely  lobate,  margin. 
<^renate  or  crenato  incised,  underneath  ochraceo  fuscescent^ 
margin  lighter,  or  all  ochraceo  pallid.  Apothecia  dark 
rufous,  often  larger,  3  to  5  mm.  broad. 

Hab.  Mount  Wellington. 

Var.  2.  prolifera^  Mull.,  Arg.  =  S,  glabra,  Tayl.,  Hook.  L, 
J.  Bot. 

6.  5.  fossulata,  Duf .  =  S,  Unearisy  Tayl.  =  5  foveolata  of 
Babington  =  5.  Billardierii,  Del.  of  Mull.,  Arg.,  pallid  or 
pale  lurido  glaucescent  or  glaucescenti  pallid,  smi.ll  or 
moderate  or  large  to  a'lfoot  or  more,  scrobiculato  foveolate, 
and  transversely  costate  between  the  pits,  lineari  laciniate, 
laciniae  subpinnatifid,  intricate,  apices  ret  use,  underneath 
pallid  or  f  uscescent,  rbizinoso  tomentum  moderate  or  scanty^ 
or  obsolete,  pseudocyphellse  white  or  occasionally  whitish- 
yellow,  sometimes  rather  rare.  Apothecia  rufous  or  f usco 
rufous  or  nigricant,  2  to  3  mm.  broad,  marginal,  plane,  thalline 
margin  at  length  excluded.  Spores  fuscous  or  fuscescent, 
oblongo  fusiform,  1  to  3  septate,  -02  to  -032  x  -008  to  -Oil 
mm. 

Hab,  on  trees,  common,  Derwent  River,  Brown,  Or. ; 
Springs  on  Mount  Wellington,  Oldfieldy  Hooker,  Hook.  PL 
llism.;  Hook.  L.J.  Bot.;  Nyl.;  KrpDi.;  Mount  Wellington ; 
and  Mount  Dromedary,  etc,  Bastow\  Blue  Tier,  Simson\ 
Tasman  Peninsula,  Weymouth  \  Mount  Wellington  and  else- 
where. 

Var,  1.  cellulifera,  Tayl.,  thallus  thick,  rigid,  more  broadly 
laciniato  divided  and  scarcely  to  the  centre,  lobes  sub-palmate, 
profoundly  reticulato  scrobicidate,  underneath  pallid,  or 
towards  the  centre  dark  and  more  reticulato  rugose  and 
thinly  rhizineo  tomentose. 

Hab.  Mount  Wellington. 

Var,  2.  Richardi,  Bab.,  glaucescent,  a  foot  wide.- 

Hab.  Gunn,  Hook.  Fl.  Tasm. 

C,  cyphellce  thelotremoid, 

7.  S.  stipitata,  C.  Kn.,  glauco  pallid,  when  moist  a  bright 
green,  here  and  there  rufe^cent,  sub-erect,  2  to  3  inches  high 
and  sometimes  4  inches  broad,  thin,  somewhat  rigid,  scarcely 
shining,  obsoletely  scrobiculate,  laciniato  lobate,  lacini©  sub- 
pinnatifid,  margins  sinuate  and  undulate,  sinuses  rouiid  and 
'flomewhat  large,  apices  often  broadly  dilated  and  crenate, 
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Bometimes  deeply  divided  or  eTen  l^cioiatule,  imder- 
lieath  pale  fulyous,  tomentose,  tcmentum  short,  sordid, 
denser  towards  the  base,  which  .often  eods  in  a  stout  woody 
tomentose  stipe.  Apothecia  fusco  rufous,  1  to  3^  ™™'  broad, 
scattered,  thaUine  margin  entire,  often  at  length  obliterated. 
Spores  colourless,  fusiform,  5  septate,  '035  x  '007  mm. 

Hab.  on  trunks  of  trees  and  fern  trees  and  logs,  iiount 
Wellirgton;  Gordon  River,  Allport.  The  plants  gener^j 
grow  closely  crowded  together  and  imbricated,  often  covering 
many  feet  of  tree  or  log  with  sub-ascending  fronds.  The 
juvenile  state  of  this  lichen  is  very  remarkable,  and,  so  far  as 
1  am  aware,  it  is  unique  among  lichens.  It  is  about  1  inch 
Sigh,  fruticiQose,  ramose,  the  branches  spreading  out  in  one^ 
plane  secundo  incurved,  the  stem  and  lower  side  of  the 
branches  terete,  fulvous,  tomentose,  the  upper  side  plane, 
smooth,  plumbeous,  the  higher  branches  slightly  dilat^,  the 
la£t  divisions  extremely  minute.  The  diameter  of  the  stem 
IB  about  1  mm.  The  plumbeous  colour  is  owin^  to  the  pre- 
sence of  numerous  blue-green  granula  gonima  disposed  in  a 
moniiiform  manrer  immediately  under  the  upper  cortex.  It 
is  notable  that  in  the  juvenile  state  the  gonimic  stratum  is 
composed  of  granula  gonima,  while  that  of  the  adult  plant  is 
of  gonidia.  The  adult  form  of  the  plant  is  developed  from 
tbe  apex  in  the  shape  of  a  minute,  broad,  green  frond,  con- 
taining true  gonidia.  Th^  stem  then  grows  thicker  and  more 
tomentose,  and  at  length  loses  the  plumbeous  branches. 
Many  plants  wither  away  without  developing  the  frond. 

•  4.  S,  damcpcomts,  Ach.,  var,  tnacrophylla^  Del.  =  5.  macro* 
fiiylla  of  Hampe,  pale  rufescent  or  hepatico  fuscescent,  usually 
"widely  expanded,  4  to  6  inches  or  even  a  foot  or  more,  rather 
Tigescerit  and  shining,  smooth  laciniato,  lobate,  lacinise  pinna- 
tifid,  apices  dichotcmous  obtuse,  underneath  fusco  nigricant^ 
margin  pallescent  or  cinereo  fuscescent  or  ochraceo  pallescent, 
tomentum  moderate,  thin,  or  none.  Apothecia  fusco  rufous  (mt 
fusco  nigricant,  1^  to  3  mm.  broad,  marginal  or  scattered, 
ttalliue  margin  obsoletely  crenulate  or  nearly  entire.  Spores 
colourless,  or  lightly  fuscescent  fusiform,  ]  to  8  septate, 
•026  to  -036  X  -008  to  -Oil  mm. 

Hab.  Hook.  L.  J.  Bot.;  Stuart.lSLm^. 

Far.  suh-caperatay  '^i\,^=-Sticia  sub-caperaia,  Nyl.  of  Cr., 
pale  lurid,  size  moderate,  thinner  than  macroph^lla  and  more 
imbricato  lobate.     Spores  -€-26  to  '046  x  '009  to  -Oil  mm. 

Hab.  Mount  Wellington,  Brown,  Cr, 

5.  S.  suhvariabilis,  Nyl.,  sub-stipitate,  glaucous  grey, 
smooth,  shining,  laciniato  lobate,  often  dichotomous,  terminal 
licinisB  linear,  narrow,  furcate,  with  rounded  apices,  lateral 
laciniae  smaller,  crowded,  sub-erect,  beneath  pale  flesh  pin^. 
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tomentum  short,  Bonff  browo,  margiti  nude.    Apotbecia  not 

Hab.  Mount  Wellington,  Mount  Arthur  j  Gordon  River, 
AUj^ort, 

6.  S.  cinereo glauca,  TayL,  plaucescent  or  cinerascent,  usuallj 
cervine  at  circumferemje,  about  3  inches  broad,  rigescent, 
scarcely  shining,  lobate,  lobes  crowded,  sinuate,  somewhat 
crenate  or  spreading  at  the  margin,  smooth  or  obsoletely 
iinequal,  beneath  pallid  or  slightly  ochraceo  pallid,  tome u turn 
short,  concolourouB,  or  whitish.  Apotbecia  badio  rnfous,  1  to 
\\  mm.  broad,  thalline  margin  slightly  cremulate.  Spores 
colourless,  fusiform,  1  septate,  036  to  '05  x  007  mm.j 
attentuate  at  each  end. 

Hab.  Hook.  L.J.  Bot.;  Hmpe.;  Rev.  Mr.  Babington  com- 
pares it  with  SHctina  limbata, 

7.  S,  prolificans,  Nyl.,  B.  v.  M.  Vic.  Nat,  1887,  Oct. 

7.  LoBABiA,  Hfbn.  pro.  p. 

Thallus  variously  lobed  or  laciniato  lobate.  RhizinsQ 
simple.  Ecyphelldte,  underneath  bullate,  reticulate  tomen- 
tose.  Gonidial  stratum  in  some  species  formed  of  green 
gonidia,  in  others  of  dark  blue  granula  gonima. 

1.  Z.  scrobiculata.  Scop.,  glauco  flavescent,  reticulate  scrobu- 
late,  sorediate,  underneath  albido  bullate,  tomentum  fusces- 
cent.  Apotbecia  scattered,  margin  thick,  entire,  inflexed. 
Spores  colourless,  fusiform,  3  to  7  septate,  -05  to  '08  x  -006 
to  -007  mm. 

Hab.  Risdon  Cove,  Brown,  Cr.;  Hmpe.;  Hook.  L.J.  Bot.; 
Miss  Lilley. 

8.  RicASOLiA,  D.  N. 

Thallus  lobate  or  laciniate,  affixed  by  fasciculate  rhizinse. 
Oyphellse,  none  usually.  Gonidial  stratum  of  small  green 
gonidia.  Spermagones  in  mastoid  prominences.  Spores 
liifliform  and  septate. 

1.  R.  herbacea  (?),  Huds.,  pallid  or  pale  lurid,  or  here  and 
there  glauco  pallescent,  widely  expanded,  6  inches  to  a  foot 
find  more,  thinly  membranaceous,  scarcely  rigescent,  some- 
what shining,  here  smooth  and  there  rugulose,  lobate,  lobes 
pToyrded,  rotundato  crenate  and  undulate  at  margin,  under- 
neath  palUd,  rhizinse  concolorous  or  whitish.  Apotbecia 
rufous,  4  to  8  mm.  broad,  thalline  margin  entire  or  obsoletely 
apd  thinly  crenulate,  opaque,  obsoletely  granulate  rugulose, 
&>ores  colourless,  and  at  length  often  fuscescent,  fusiform, 
often  broadly  fusiform,  1  septate,  -026  to  -046  x  -009  to  -012 
lnm« 
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Hab.  on  rocks  and  trunks  of  trees,  Gunn,  Hook.  FL  TasnL, 
where  is  is  marked  doubtful  as  above,  and  a  note  is  added 
that  tbere  was  but  a  single  specimen,  and  that  in  bad  con- 
dition. 

9.  Parhelia,  Ach.  Nyl. 

Th alius  lobate  or  laciniate,  expanded,  sometimes  shining, 
medulla  stuppeous.  Apothecia  scattered.  Spores  8,  ellip- 
soid, simple,  small.  Spermatia  acicular,  f usiformi  incrassii- 
late  at  the  acute  apices. 

1.  P.  perlata^  L.,  albo  glaucescent  or  whitish,  dilated,  lobed, 
lobes  rotundate,  sub-imbricate,  often  albo  sorediate  on  the 
margins,  under  surface  fuscous  black  or  black,  and  pale 
towards  margin.  Medulla  K  yellow  C  — .  Apothecia  badio 
rufous,  margin  entire.  Spores  "Oil  to  -017  x  007  to  '01 
mm. 

Hab.  (various  collectors)  Hook.  Fl.  Tasm. ;  Hook.  L.  J. 
Bot. ;  Hmpe. ;  Krplh.  ;  Tasman  Peninsula,  Weymouth.  Often 
confounded  with  the  following  species,  which  is  much  more 
common,  and  is  readily  distinguishable  by  the  rimulose  upper 
surface,  seen  with  a  lens,  and  by  the  perforated  apothecia^ 
and  especially  by  the  cbemical  reaction. 

2.  P,  perforata^  Wulf.,  whitish  or  glaucous  white,  lobate  or 
lobato  sinuate  or  sinuato  divided,  smooth,  minutely  reticulato 
rimulose,  margin  often  albo  sorediate,  under  surface  ^scoos 
black  or  black.  Medulla  K  yellow,  then  red.  Apothecia 
badio  rufescent,  or  fusco  rufous,  often  medio  perforate,  margin 
entire. 

Hab.  Brown's  River,  St.  Mary's  Pass,  Launceston,  Mount 
Arthur ;  Knocklof ty,  Bastow ;  Circular  Head,  Weymouth. 

3.  P.  ienuirima^  Tayl.,  =  P,  sulcata  of  Taylor  =  P,  saouUUis 
of  Babington  and  Hampe,  glauco  cinereous  or  glauco  palles- 
cent  or  whitish,  usually  glaucous  or  virescent  in  growth, 
rigescent,  somewhat  shining,  laciniate,  laciniaa  sub-pinnatifid, 
sinuate,  concave,  apices  crenate  and  crenato  divided,  upper 
surface  here  and  there  scrobiculato  impressed,  and — especiidlj 
towards  the  apices — marked  with  white,  small  ruguiositiea, 
underneath  black,  fibrillose.  Medulla  K  yellow,  then  red. 
Apothecia  elevated,  at  length  appressed,  incurved,  rufo 
castancous,  or  rufescent,  or  fusco  rufous,  sometimes  1  inch 
broad,  at  length  splitting  into  lobes.  Beceptacle  reticulato 
scrobiculate. 

Hab.  on  trees  and  rocks,  Derwent  River,  Brown,  Or. ; 
Launceston,  Gunn,  Hooker,  Hook.  Fl.  Tasm. ;  Hook.  L.  J. 
Bot. ;  Hmpe. ;  Nyl. ;  Brown's  River,  Mount  Wellington,  St. 
Mary's  Pass,  Launceston,  Mount  Arthur ;  Tasman  Peninsula^ 
Weymouth ;  Knocklofty,  Bastow. 
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Var,  1,  corallina.  Mull.  Arg.,  tlie  white  markings  on  the  upper 
surface  more  numerous  and  reticulate,  centre  crowded  with 
bxilbous  isidia. 

Hab.  on  rocks,  Launceston. 

Var.   2,   mulHJida,  Wilson,  pallid  or  glaucescenti    pallid, 

laciniate,  lacinise  narrow,  sinuate,  multifid,  very  laxly  a&xed, 

under  surface  densely  hirsute.     Apothecia  large,  over  an  inch. 

.  wide,  lacerate  lobate.  surface  undulate,  receptacle  corrugate 

with  elevated  reticulations. 

Hab.  on  Mount  Arthur. 

4.  P.  saxatilis,  L.,  var.  omphalodeSy  L.,  =  P.  tenuissima^ 
Hmpe.,  fuscous  or  nigricant,  shining,  somewhat  smooth, 
reticulate  rugulose,  laciniose,  lacinise  sinuate  multifid  or 
sinuate  incised  or  lobate,  apices  ret  use,  black  and  fibrillose 
beneath.  Medulla  K  yellow,  then  red,  Apothecia  spaiiceo 
badious  or  fuscous,  margin  entire  or  crenulate. 

Hab.  on  alpine  rocks,  Hmpe.     Query,  P.  ienuirimal 

6.  P.  conspersay  Ehrh.,  pale  ochroleucous,  orbicular,  laciniato 
divided,  lacmise  appressed,  contiguous  or  imbricate,  margins 
sinuate  incised  or  crenate,  imdulate,  under  surface  fuscous 
black  or  fuscescent,  nigro  fibriUose.  Medulla  K  yellow,  then 
red.  Apothecia  spadiceous  or  fuscous,  margin  thin,  inflexed. 
Spores  -008  to  -012  x    005  to  008  mm. 

Hab.  Gunn,  Hooker^  Archer,  Oldfieldy  Hook.  Fl.  Tasm.; 
Hook.  L.  J.  Bot. ;  Hmpe. ;  Nyl. ;  Krplh ;  Hobart,  Mount 
Wellington,  St.  Mary's  Pass,  Launceston ;  and  Bellerive,  and 
Knocklofty,  Bastow. 

Var.  1,  laxa.  Mull.  Arg.,  =  P.  tasmanica,  Tayl.,  =  P.  incisa^ 
TayL,  fide  Mull.  Arg.,  not  appressed,  imbricate,  lacinise 
narrow/ multifid,  underneath  fuscous,  or  fuscescent,  or  pale, 
nude. 

Hab.  Hook.  L.  J.  Bot. 

Var.  2,  isidiata,  Anzi.,  centre  of  thallus  densely  isidiose. 

Hab.  Mount  Wellington. 

Vat.  3,  stenqphylla,  Ach.,  lacinisB  of  thallus  narrower,  much 
more  divided,  and  imbricate. 

Hab.  Launceston,  Miss  Lilley. 

6.  P.  australiensis,  Cr.,  albido  flavescent,  opaque,  beneath 
nigricant,  nude,  laciuiee  long,  convolute.  Medulla  K — C  pale 
red.  Apothecia  not  seen.  Similar  in  appearance  to  P.  vagans^ 
Nyl. 

Hab.  on  rocks.  Mount  Wellington,  Brown,  Cr. 

7.  P.  caperata,  L.,  flavescent  or  sub-stramineous,  dilated, 
lobato  incisedi  rugose,  under  surface  black,  margin  paler,  nigro 
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jrhizinose.  Thai.  K  f  yellow  C  +  Medulla  K  —  C  -. 
Apotheciaj  badio  rufescent,  margin  crenulate,  pulverulent 
Spores  017  to  -02  x  -007  to  01  mm. 

Hab.,  Tarious  collectors,  Hook.  Fl.  Tasm.;  Stuart,  Hmpe.; 
Krplh.;  Brown's  Eiver,  Hu  n  River,  Hobart,  St.  Mary's 
Pass,  Falmouth,  Launceston,  Ulverstone ;  Jordan,  and  Antill 
tonds,  and  Tasman  Peninsula,  Weymouth, 

8.  P.  sub' caper aiuloy  Nyl.  in  lit.,  like  a  smaller  P,  caferata, 
tballus  diminshed,  adnate,  lobes  crenato  incised,  beneath 
black  even  at  the  extreme  margin.  Thai.  K— C— .  Apotheda 
pallido  testaceous  or  testaceo  rufous,  1  to  3  mm.  broad,  concave 
with  receptacular  margin  thin,  nearly  entire  or  obsoletely 
prenulate.  Spores  014  to  -017  x  '007  to  008  mm. 

Hab.  on  bark  of  trees,  Derwent  River,  Btawn^  Cr, 

9.  P.  rutidota,  Tayl.,  =  P.  ochroieuca.  Mull.  Arg.,  fid.  ejus, 
flavicant,  orbicular,  3  to  4  inches  wide,  closely  adhering,  smooth, 
longitudinally  plicate,  centre  minutely  corrugate  and  tawny. 
Apothecia  central,  crowded,  concave,  disk  rufescent,  margin 
thin  at  length  crenulate.  Much  smaller  than  caperata  and 
lighter  in  colour. 

Hab.  Hook.  L.J.  Bot. 

10.  P.  tiliacea,  Ach.,  glaucescenfc,  sub^rbicular,  laciniato 
lobate,  lacinise  rotundate,  smooth,  margin  sinuato  crenate. 
Medulla  C  red.  Apothecia  badio  rufescent,  chiefly  in  the 
centre  of  the  thallus,  receptacle  smooth,  margin  nearly  entire. 

Hab.  Cheshunt,  Archer,  Hook.  PI.  Tasm;  Mount  Stuart, 
Weymouth ;  Brown's  River,  Bellerive,  Hobart,  St.  Mary's, 
Laimceston  (and  Bastow). 

Var.  1  scortea,  Ach.,  orbicular,  sinuato  lobate,  lobes  short, 
rotund,  undulate,  margin  inciso  crenate,  centre  of  thallus 
isidiiferous  and  pulverulent ;  Med.  C  red. 

Hab.  on  dead  wood  and  trees,  Launceston. 

Var,  2,  Hookeri,  Tayl.,  =  sub-loevigata,  Nyl.,  fide  MuU.,  Arg., 
pinnatifido  divaricate,  laciniae  appressed,  linear,  narrow,  dis- 
tinct, sinuato  incised,  apices  truncato  furcate,  beneath  very 
atro  rhizinose ;  Med.  C  red. 

Hab.  on  small  branches  of  trees  and  bushes,  Launceston  ( 
Tasman  Peninsula,  Weymouth* 

11.  P.  ulophylla,  Ach.,  orbicular,  pallido  virescent  or 
cinereo  virescent  or  pallid,  glabrous,  lobato  laciniate,  lacinisB 
rarely  sub-rugose,  apices  rotundato  lacerato  crenate,  margins 
elevated,  ciisp,  and  albo  pulverulent,  beneath  sordid  white, 
ruguloso  fibrillose  ;  Med.  C  red.  Apothfcia  scattered,  small 
fuscous,  margin  thin,  at  length  rugoso  crenate  or  pulverulent. 

Hab.  Brown's  River,  Hobart,  St.  Mary's  Pass,  Ulverstone, 
^ount  Arthur,  Launceston  (and  Bastow), 
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12.  P\  laceraiula  NyL,  =  P.  suhflava  TayL,  fide  Mull.  Ajrg., 
vliitisli  or  albo  glaucescent,  thinly  membranaceous,  1  to  3 
inches  wide,  rugqlose  or  passim  smooth,  lobato  laciniate, 
margin  crenate  or  crenato  incised,  or  often er  for  the  most  part 
lacero  dissect  or  nearly  isidioso  dentate,  beneath  white,  and 
with  concolorous  fibrils  few  and  longish.  Apathecia  badio 
testaceous  or  pale  badious,  ^\Xo  Z\  mm.  broad,  receptacle  sub- 
podicellate,  margin  thin,  entire,  or  sub-entire.  Spores 
•012  to  013  X    007  to  01  mm. 

Hab.  Hook.  L.  J.  Bot. 

13.  P,  adpressa,  Krplb.;  B.  v.  M.,  Vic,  Nat.,  1887,  Oct. 

14.  P,  albata,  Wilson,  white  or  bluish -white,  opaque,  with 
here  and  there  sorediate  patches,  lobate  or  laciniato  lobate, 
Tindulate,  lobes  rotund,  crenato  incited,  beneath  white  or 
whitish,  sometimes  reddish- white,  with  scattered  lonjfish 
fibrils,  concolorous,  or  cserulescent,  or  cseruleo  nigricant ;  Med. 
K  yellow  0 — .     Apothecia  not  ssen. 

Hab.  on  rocks,  Launceston. 

15.  P,  olivacea,  L.,  olivaceo  fuscous,  orbicular  or  sub-orbi- 
jEular,  smooth  or  minutely  corrugated  or  sometimes  var- 
nished, laciniato  lobate,  lobes  appressed,  plane  crenate,  sub- 
opaqur,  under  surface  concolorous ;  Med.  K— C— .  Apothecia 
badious  or  badio  rufescent,  margin  entire.  Spores  01  to 
•019  X    007  to  01  mm. 

Hab.  on  earth,  rocks,  and  stones.  Richmond,  Oldfield^ 
Hooker,  Hook.  Fl.  Tasm.;  Hobait,  Launceston;  Knocklofty, 
Basiow, 

Van  prolixa,  Ach.  dark  olivaceous,  sub-orbiciQar  or 
effuse,  laciniate,  lacinise  narrow,  variously  divided,  multifid, 
plane,  crenate,  incised,  under  surface  nigricant,  fibrillose^ 
Spores  009  to  -012  x    005  to  006  mm. 

Hab.  Nyl.  Probably  subprolixa,  a  variety  of  P.  imitatrix, 
Tayl. 

16.  P,  lamta,  L.,  nigricant  or  f  usco  nigricant,  terete,  slender, 
decumbent,  stragglingly  ramose,  entangled,  nearly  shining. 
Apothecia  lateral,  concolorous,  receptacular  margin  sub-entire 
or  nearly  granular,  unequal.  Spores  '009  to  -012  X  007  to 
•008  mm. 

Hab.  Mount  Wellington,  Brown,  Cr.  A  filamentous  form  of 
Vmblicaria  (ylindrica,  which  is  found  on  the  moxmtain,  is  very 
^t  to  be  taken  for  this  species. 

17.  P,  alpicola,  Th.  Fr.,  nigro  olivaceous,  crustaceo  cartila- 
ginous, orbicular  or  expand^,  sub-opaque,  lacinisB  convex, 
rugoso  plicate,  imbricate  and  complicate,  narrow,  toruloso 
jntricate,  apices  incurved,  under  surface  very  black,  sparsely 
fibrillose;  Med.  K— C— .  Apothecia  nigricant,  concave,  margin 
entire.     Spores  007  to  012  x   005  to  -009  mm. 

,^  Hab.  Mount  Wellington. 
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18.  P,  fhysodes,  L.,  whitish,  sub-stellate,  lacinisB  mtdtifid, 
plane,  glabrous,  smooth  imbricate,  under  surface  naked* 
rugose,  fuscous  black,  apices  inflated  and  badio  ptillescen^ 
Thai.  K  yellow,  C  -}-,  Med.  K  —  C  — .  Apothecia  spadiceous 
or  badio  rufescent,  margin  entire.  Spores  006  to  '008  x  '005 
to  -006  mm. 

Hab.  Hook.  L.  J.  Bot.;  Hmpe.;  Krplh.;  Mount  Wellington, 
Mount  Arthur ;  Blue  Tier,  Simsan ;  Tasman  Peninsula,  Wty^ 
mouth  ;  Knocklof tj  aod  Cascades,  Bastaw, 

Var,  1.  vittata,  Ach.,  lacinise  narrow  and  linear,  denigrate 
at  the  margin. 
Hab.  Brown's  Eiver,  Mount  Arthur. 

F.  lugubrisy  Per8.,=/'.  enteromorpha,  ll2t,j\.,=P.J>hysodes,  var. 
enteromorpha  of  Babington,  generally  rugulose,  with  narrow 
lacinise  spread  out  to  a  span  or  more. 

Hab.  Brown,  Or.;  Gunn,  Archer^  Hook.  Fl.  Tasm.;  Hook. 
L.  J.  Bot.;  Mount  Wellington. 

Var,  2.  encausta^  Sw.,  albido  cinerascent,  nearly  fuscesoent, 
narrowly  laciniate,  unequal,  iacinisB  multifid,  convex  or  terete, 
imbricate  decumbent  or  depressed,  under  surface  nigrescent, 
opaque.  Apothecia  badio  rufous,  margin  crenulate.  Spores 
•007  to  -01  X   005  to  -008  mm. 

Hab.  JMount  Wellington. 

19.  P,  placorhodioidis,  Nyl.,=/'.  confgrta,  Tayl.,  similar  to 
physodeSy  but  with  thallus  growing  together  as  though  mono- 
phyllo  orbicular,  thinly  membranaceous,  margin  crenate  or 
taciniato  incised,  beneath  nigricant,  but  paler  at  edge  or 
wholly  albid.  Apothecia  much  elevated,  liver  coloured  or 
liver  reddish,  4  to  8  mm.  wide,  crowded  at  centre  of  thallus. 
Spores  -008  to  01  x  005  to  006  mm.  Polymorphus,  some- 
times rugulose,  etc.,  etc. 

Hab.,  very  common  on  trees  and  logs.  Oldfidd,  Hook.  FL 
Tasm. ;  Hook.  L.  J.  Bot.;  Nyl.;  Huon,  Brown's  River,  Mount 
Wellington,  St.  Mary's  Pass,  Launceston,  Mount  Arthur. 
Olverstone ;  Tasman  Peninsula,  and  Hobart,  Weymouth, 

20.  P,  mundata,  Nyl.,  whitish  or  white,  narrowly  laciniate, 
lacinieB  dichotomous,  linear,  1^  to  2^  mm.  broad,  closely  rugu- 
lose unequal,  sub-opaque,  under  surface  black,  somewhat 
shining,  plicate  corrugate,  and  towards  apices  badious  or 
even  deal  bate.  Apothecia  pallido  badious,  4  to  9  mm.  broad, 
receptacle  rugulose,  elevated,  base  sub-podicellate,  margin 
entire.     Spores  008  to  009  x  -006  to  007  mm. 

Hab.  on  bark  of  trees.  Verreaux^^-^l,'^  Derwent  River,  j5n7a^«, 
Cr.;  Krplh.;  Brown's  River,  Mount  Wellington. 

F,  pulverata^  Nyl.,  lacinisB  somewhat  broader,  densely  and 
minutely  greyish-white  pulverulent.     Sterile. 
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Eab.  on  trees— dendrosma — in  shady  woods  at  base  of 
Itfjount  Wellington,  Brown,  Cr. 

21.  P.  periusa,  Schrank,  =  P,  diatrypa,  Tayl.,  whitish, 
orbicular,  piano  appressed,  glabrous,  lacinise  narrow,  multifid, 
Binnate,  convex,  somewhat  shining,  minutely  perforated,  apices 
dilated,  crenato  incised,  sometimes  sorediate,  under  surface 
black  and  rugose.  Medulla  K  yellow  C  - .  Apothecia  rufo 
f  uscescent,  margin  entire,  inflexed.  Spores  2  to  4,  large,  '045 
to  06  X    022  to  028  mm. 

Hab.  Brown,  Cr.;  Gunn,  Cheshunt,  Archer,  Hook.  Fl.  Tasm.; 
Brown's  River,  Moimt  Wellingtou,  St.  Mary's,  St.  Mary's 
Pass,  Launceston,  Mount  Arthur ;  Blue  Tier,  Simson ;  Tasman 
Peninsula,  Weymouth  and  Bastow, 

Var,  1.  coskinodes,  Wilson,  much  smaller,  glaucous,  riddled 
■with  perforations,  som«*times  merely  reticulate. 

Hab.  Mount  Arthur ;  Tasman  Peninsula,  Weymouth. 

Var,  2.  montana,  Wilson,  dwarfed,  generally  fusco  rufous 
or  fuscous  or  black,  lacinise  congested,  convoluto  undulate, 
perforations  where  usually  apothecia  appear,  but  few. 
Apothecia  small,  badio  rufous  or  rufo  fuscous,  elevated,  con- 
cave, margin  thin,  entire,  back  of  receptacle  rugose.  Spores 
•04  X    025  mm.;  epispore  thick,  like  that  of  a  pertusaria. 

Hab.  on  twigs  of  shrubs  at  summit  of  Mount  Wellington. 

22.  P,  reticulata,  Tayl.,  Hook.  L.  J.  Bot.  Description  m 
Tayl.  Flor.  Hiber. 

23.  P.  angustaia,  Pers.,  =  P,  inequalis,  Tayl.,  =  P,  monilu 
formis,  Bab.,  yellowish,  sub-opaque,  or  rather  shining,  sub- 
orbicular,  lineari  laciniate,  lacinice  1  mm.  wide  or  less,  multifid, 
plane  or  convex,  imbricate  or  sub-imbricate,  often  moniliformi 
constricted,  apices  attenuate,  under  surface  either  continuously 
or  interruptedly  spongy,  fuliginous  or  fusco  badious,  upper 
surface  sprinkled  with  minute  white  glandulose  papillse,  visible 
with  lens.  Apothecia  spadiceous,  or  badio  fusee  scent, 
moderate  or  largish,  elevated  and  spongy  at  the  sides,  margin 
at  length  lobato  unequal.  Spores  somewhat  spherical,  005 
to  -007  X  -004  to  '005  mm. 

Hab.  Grass  Tree  Hill,  Hooker,  Cheshunt,  Archer,  Hook.  PL 
Tasm.;  Mount  Wellington,  Mount  Arthur,  St.  Mary's  Pass. 

24.  P.  colpodes,  Ach.,  whitish,  sub-stellate,  1  to  2  inches  wide, 
lacini^  1  mm.  broad,  lineari  multifid,  rather  plane,  apices 
often  2  to  3  crenate,  under  surface  fuligineo  pannose. 
Apothecia  spadiceo  rufescent,  2  to  5  mm.  wide,  margin  nude, 
entire  or  shghtly  rugulose.  Spores  oblong,  "0025  x  '001 
mm. 

Hab.  Mount  Wellington,  Mount  Arthur ;  Tasman  Penia- 
Bula,  Weymouth. 
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lO.  Theloschisteb. 
Thallus  laciniate,  generally  stellato  orbicular.     Apothecia 
orange  or  jellow.     Spores  colourless^  polari  bilocular. 

1.  T,  flavicanSy  Sw.,  yellow  or  orange-yellow,  cflespitose,  sub- 
terete,  slender,  entangled,  much  branched,  branches  attenuate, 
furcellate  at  apices.  Apothecia  orange  or  rufous  orange, 
margin  thin,  sub-entire.  Spores  elliptico  oblong,  "012  to 
•018  X  -007  to  -011  mm. 

Hab.  B.  V.  M.,  Vic.  Nat.,  1887,  Oct. 

Var,  subexilis^  Nyl.,  =  Physcia  subexitis  of  Crombie,  smaller, 
csespitose,  orauge-yellow  throughout.  Apothecia  safEron 
orange,  1  to  2  mm.  wide,  thalline  margin  at  length  excluded. 
Spores  Oil  to  015  x    006  to  008  mm. 

Hab.  on  rocks,  Kent  Island,  Brown  Or.;  B.  v.  M.,  Vic 
Nat.,  1887,  Oct. 

2.  T,  chrygophthalmusy  L.,  yellow  or  flavo  albicant,  or  Aato 
cinerascent,  rigescent  narrowly  laciniate,  laciniss  ascending, 
divaricato  multifid,  apices  filbriloso  ramulose  or  spinoae^ 
whitish  beneath.  Apothecia  orange,  margin  filbriloso  ciliate, 
sometimes  naked.  Spores  elliptico  oblong,  -Oil  to  017  X 
•006  to  01  mm. 

Var,  Sieberi^  Mull.  Arg.,  =  Pamulia  spinosa  of  Taylor. 
Hab.  on  basaltic  rocks,  George  Town,   Gunn^  Hook,  Fl., 
Tasm.;  Hook.  L.  J.  Bot.j  Krplh.;  Launcestori. 

3.  T.  velifer^  Wilson,  yellow,  or  in  the  sim  orange,  \  inch 
or  less  broad,  sociable,  laciniolate,  lacinise  somewhat  convex, 
beneath  albid,  sub-canaliculate,  with  concolorous  cilias,  the 
apices  ascending,  elongate,  applanate,  inflated,  with  their  lower 
cortex  and  the  medulla  usually  wanting,  and  often  exposing 
copious  green  or  yellow  gonidia.  Apothecia  orange  ruious,  1 
to  2  mm.  broad,  at  length  sub-cephaloid,  much  elevated,  1  to 
2  mm.  high,  arising  from  the  base  of  the  thalline  apical  lobefl. 
Sj^ores  01  x  '008  mra.  bilocular,  the  locules  united  by  medial 
tube. 

Hab.  on  bark  of  trees  and  bushes,  sterile.    Launceston. 

.  4.  T,  parietinusj  L.,  yellow,  sub-orbicular,  membranaceous, 
rotundato  lobate,  incised,  lobes  sub-imbricate,  appressed,  plane 
or  sub-concave,  smooth,  margin  crenate,  thickened  i^nd  up- 
turned, under  surface  paler  or  whitish.  Apothecia  con- 
colorous or  waxy  orange,  margin  entire.  Spores  -01  to  -016 
X  -007  to  -009  mm. 

Hab.  on  trees  and  rocks.  Gunn,  St.  Patrick's,  Oldfkli^ 
Cheshunt,  Archer,  Hook.  FL  Tasm.;  Hmpe.;  Krplh.;  Brown's 
Eiver,  Hobart,  Falmouth,  Launceston,  Mount  Wellington; 
alid  Cornelian  Bay  and  Bellerive,  Bastow\  Derwent  Biver, 
Wtymouih, 
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Var,  lychneaj  Ach.,  orange  coloured,  piilTinate,  crowded 
Totundo  squamulose,  adscendenti  imbricate,  margins  grann- 
loso  pulrenilent  or  lacero  dissect.  Apothecia  margin  enti^'e, 
pulverulent. 

Hab.  Domain,  Hobart. 

11.  Physcia,  Njlt 

Thallus  laciniate,  usually  stellato  orbicular.  Apothecia 
lecaaorioe,  nigrlcant.     Spores  fuscous,  1  septate. 

1.  P.  speciosa,  Wulf.,  white  or  albo  cinerascent,  stellate 
laciniate,  lacinise  narrow,  multifid,  plane,  sub-imbricate,  some- 
i^hit  ascending  at  the  apices,  under  surface  plane,  albo 
floculose,  rbizinaa  and  marginal  cilisa  whitish.  Medulla  Ey 
Cj.  Apothecia  fuscous,  margin  sub-entire  or  crenulate, 
iticurved.     Spores  025  to  036  x    012  to  017  mm. 

Hab.  Hmpe.;  Krplh.;  Mount  Wellington. 

F.  aorediata. 

Hab.  Brown's  River. 

2.  P.  comosa,  Nyl,  white  of  albo  cinerascent  or  albo  glau- 
<;escent,  laciniato  divided,  lacinise  rather  short,  ascending, 
cilice  scattered  and  on  margin,  under  surface  pure  white. 
Apothecia  csesio  pruinose,  3  to  even  13  mm.  wide,  elevated, 
receptacle  podicellate,  sprinkled  with  cilise,  margin  thin  and 
broad.     Spores  -024  to  03  X   012  to  -017  mm. 

Hab.  B.  V.  M.,  Vic.  Nat.,  1887,  Oct. 

3.  -P.  eteiiaris,  L.,  white  or  albo  glaucescent,  orbicular,  stellari 
appressed ,  lacinisa  mul  tifid,contiguous,sub-cor  ticallj  al  bo  mac  a- 
late,  under  surface  whitish,  with  concolorous  or  fuscescent  or 
mgricant  fibrillse.  Med.  K  yellow  C  — .  Apothecia  fuscous 
black  or  black,  naked  or  csesio  pruinose,  margin  entire  or 
obsoletely  crenulate.  Spores  oblong,  cells  nucleated,  '016  to 
•024  X  -008  to  Oil  mm. 

Hab.  on  trees,  St.  Mary's,  Launceston. 

4.  P.  agtroidea,  Clem.,  greyish  white,  orbicular,  thin,  closely 
appressed,  almost  entirely  granulose  or  le prose,  laciniato 
effigurate  at  the  circumference.  Med.  Ky  Cy.  Apothecia 
fuscous  black,  naked  or  pruinrose.  Spores  elliptico  oblong, 
cells  nucleated,  017  to  -026  x   008  to  Oil  mm, 

Hab.  on  trees,  St.  Mary's  Pass. 

5.  Physcia  pida,  Sw.,  whi^e  or  whitish,  appressed,  orbicular, 
lacinisB  plane,  sub-imbricate,  contiguous  or  sub-confluent^ 
narrow,  variously  crenate,  under  surface  black,  nude,  opaque, 
but  at  extreme  edge  whitish.     Apothecia  black,  ^plane,  snuUl, 
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IJ  mm.  wide,  black  within,  receptacle  rather  elevkted  and 
margin  crenulate.     Spores  -Oil  to  02  x   007  to  009  -mm. 

Hab.  B.  V.  M.,  Vic.  Nat.,  1887,  Oct.  Verj  doubtful.  F.pkta 
is  a  strictly  tropical  and  sub-tropical  lichen.  It  has  not  been 
found  in  Victoria. 

12.  Umblicabia. 

Thallus  membranaceous,  nionophjllous,  umblically  affixed. 
Apothecia  lecideine,  complicato  compound  or  gyrose.  Para- 
ph jses  distinct.  Spermatia  slender,  shortly  cylindrical, 
obtuse  at  both  apices. 

1.  U,  cylindrical  L.,  cinerascent  or  dull  greenish  brown, 
thickish,  unequally  lobed,  margins  nigro  fibrilloso  ciliate, 
upper  surface  rugulose,  under  surface  pallescent,  more  or  less 
fibrillose.  Med.  K  —  C  — .  Apothecia  concentrico  gyrose, 
podicellate.  Spores  8,  colourless,  ellipsoid,  simple,  01  to  '016 
X  -006  to  008  mm. 

Hab.  on  sub-alpine  rocks,  summit  Mount  Wellington  (and 
Brown,  Cr.). 

F,  jubata,  Wilson,  black,  filiform,  ceespitose,  elongate,  en- 
tangled. 

Hab.  with  type.  Mount  Wellington. 

2.  U,  atro-pruinosUy  Schser,  var,  cinerascens,  Ach.,  fusco- 
nigricant  somewhat  cinerascent,  smooth,  or  at  the  centre  very 
thinly  rimuloso  areolate,  under  surface  fuligineo  nigricant,  or, 
especially  towards  the  margin,  cinereous  and  shining.  Apo- 
thecia somewhat  prominent,  simply  lecideine,  moderate. 
Spores  simple,  ellipsoid,  often  bean-shaped,  -Oil  to  '016  x  '006 
to  -009  nam. 

Hab.  on  rocks  at  summit  of  Mount  Wellington.  Associated 
with  U,  cylindrical  but  on  more  exposed  parts  of  the  rocks. 

8.  U.  proboscidea,  L.,  cinereo  nigrescent,  thin,  crenate, 
slightly  lobed,  pale  pruinose,  grey  in  the  centre,  where  it  is 
marked  with  elevated  reticulated  veins,  the  other  portions 
rugose,  imder  surface  smooth,  cinereo  pallescent,  Med.  K  — 
C  red.  Apothecia  gyroso  plicate.  Spores  8,  colourless, 
ellipsoid,  simple. 

Hab.  Moimt  Wellington,  Brown^  Cr. 
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A  LIST  OP  THE  KNOWF  LIOHEKS  OF  TASMANIA. 
By  Josh  Sejklkz^  B.  So.,  QuxxxaLAND. 

In  preparixig  this  paper  t!ie  foDowing  works  liaTe  been  cen- 
sulted: — Babington's  ''Lichens  of  Tasmania/'  in  Hooker's 
flora  of  the  island,  by  a  most  accurate  and  painstaking  licheno- 
logist,  many  of  whose  names  are  now  obsolete  from  changes 
cf  classification :  *'  Hooker's  Journal  of  Botany  for  1844  and 
1847,"  containing  descriptions  of  all  lichens  Darned  by  J.  D. 
Hooker  and  T.  Taylor,  also  the  ''  Botany  of  the  ijitaretic 
Voyage  of  H.M.  ships  Erebus  and  Terror."  Few  of  the 
names  giyen  by  Hooker  and  Taylor  are  now  employed,  astfaey 
are  mainly  synonyms  of  lichems  previously  described  by  older 
collectors :  the  Biay.  J.  M.  Oombie's  paper  on  the  lichens  of 
Bobert  Brown's  herbarium,  published  in  the  Journal  of  the 
LiDnsean  Society,  Vol.  xvii.,  1879,  pp.  390-401 ;  a  sound  and 
Taluable  contribution:  "  Exotische  Flechten  aus  dem  Herbax 
des  K.  K.  botanischen  Hofkabinetes  in  Wien,"  and  "  Ein 
neuer  Beitrag  Zur  Flechten  Flora  Australiens,"  by  Dr.  A.  t. 
Ejrempelhiiber,  whose  names,  like  those  of  Hooker  and 
Taylor,  have  almost  wholly  lapsed:  numerous  "Lieheno- 
logische  Beitrage,"  of  Dr.  Jean  Miiller,  of  Geneva,  the  most 
eminent  lichenologist  of  the  day ;  Dr.  W.  Nylander's 
"  Synopsis  Metbodica  Lichenum" ;  and  Barou  F.  v.  Mueller's 
lists  of  Australian  lichens,  in  '^Fragmenta  Fhytographise 
Australia,"  Vol.  xL,  and  the  Victorian  Naturalist,  Vol.  iv., 
pp.  88-95. 

The  classification  is  i^t  of  Dr.  Jeaa.  Miilhar,  and.  the 
reference  following  the  name  of  each  species  is  the  authority 
by  which  the  plant  is  regarded  as  Tasmanian. 


Obdbb  I. — Ephbbacejb  (Nyl.)  Cromb.  (Epebacei  in  Qrevillea. 
Vol.      ,p.   ). 

Tbibb  I. — Ephebbjb   (Nyl.)   Oromb.  (Ephebei  in  Grerellea, 
VoL    p.    ). 

Genus  1. — Ephebe,  FrieB, 

1.  Ephebe    tasmanica,    Cromh.,  Lich.,    E.  Brown's  Herb., 

No.  622  (b). 

2.  „  pubescens,  Ach.         „        „         „  „ 

No.  522  (a). 

N 
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Obdbb  n. — CoLLEMACE^,  Mull.  Arg.  Enum.  Lich.   Genere 
p.  18,  an    Lich.  Socot. 

Tbibb  IL«— CoLLBMEjE,  Korb.f  Par.  p.  408. 

G^nus  2, — ^Leptogium  (Fr),  Nyl. 
1.  Leptogium  tremelloides,  Fries,  El.  Tasm.,  p.  353. 

Qenus  3. — Synechoblastus  (Trer.),  Korh, 

1.  Synechoblastiis  lencocarpus,  Mull.  Arg.,  s.  Collema  lenoo- 

carpum.     TayLj  Lich.,  R.  Brown,  No.  549  (b), 
Fl.  Tasm.,  p.  353. 

2.  „        nigrescens  (Trev.),  Auzi.,  s.  Collema  nigrescena, 

Huds.,  Lich.,  R.  Brown,  No.  549  (a). 

3.  „        implicatus.  Mull.  Arg.,  8.  Collema  implicatum, 

Nyl.  Lich.,  E.  Brown,  No.  511. 

4.  „        fascicularis,  Mull.  Arg.,  b.  Collema  aggregatum, 

Nyl.,  and  C.  thjsanseam,   Moug.,  Fl.  Tas.,  p. 
353. 

5.  „        flaccidns  (Ach.),  Korb.,  s.  C.  flaccidum,  Ach.,  PL 

Tas.,  p.  353. 

Genus  4.-^Ramalodium,  NyL 

1.  Samalodium  succulentum  (R.  Br.),  ^yl.,  Lich.,  R.  Brown, 
No.  551. 

Tbibe  m. — PrBENOPSiDaa:,  Th.  M.  Fries.,  JAch.  Arct.,p.  284. 

Genus  5. — Pyrenopsis,  NyL 
1.  Pjrenopsis  tasmanica,  Nyl.,  El.  Tasman.,  p.  353. 


Obdbb  m.— Lichenace^,  Mull.  Arg.,  Lich.  Socot.,  s.   Euli- 
chenes  and  Enum.,  Lich.  G-enere,  p.  18. 

Tbibb  IV. — SpH^BOPHOBEiE,  Fr,,  Lich.,  Europ.,  p.  403. 

Genus  6.-^  Sphserophoron,  Fers. 

1.  Sphffirophoron  compressum,  Ach.,  Fl.  Tasm.,  p.  355. 

2.  „        australe,  Laur.,  Lich.,  R.  Brown,  No.  517,  Fl. 

Tas.,  p.  352. 

3.  „        coralloides, P«ra.,  Lich.,  R.  Brown,  No.  5    ',F1. 

Tas.,  p.  352. 

4.  „        tenenim,  Laur.,  Fl.  Tasman.,  p.  352. 

.  Tbibb  V. — B^ONirpcBiE,  Mull.  Arg.,  Lich.,  Cathar.,  7. 
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Genus  7. — BsBonufces,  Pars. 

1.  BfiBonufces  roseus,  Pers.,  Fl.  Taaman.,  p.  351. 

2.  „        heteromorphus,  NyL,  Fl.  Tasman.,  p.  851. 

8.  ,,        squamarioides,  Nyl.,  s.  B.  splandmirima,  MiU.f 

Ejiightiella  leococarpa,  Mull  Arg.,  K.  sqaania- 
rioides,  Mull.  Arg.,  Fl.  Tasman.,  p.  851. 

Tbibe  VI.— Cladomeje,  MuU.  Arg,,  Lich.  Gtenire,  p.  22. 

G^nus  8. — Stereocaulon,  Schres. 

1.  Stereocaulon  ramulosum,  Ach.,  JAch.,  E.  Brovn,  No.  526, 

Fl.  Tasm.,  p.  849,  s.  E,  proximum,  Krph.^  Fl. 
Aus.,  29. 
ff        ramulosum,  v.  macrocarpum,  Bab.,  Nyl.,  Syn. 
i.,  236. 

2.  „        proximum,  Nyl.,   s.    E.  ramulosum,  Kremp.^ 

Flecht.  Fl.  Aus.,  30. 
„        proximum,  v.  microcarpoides,  Nyh^  Syn.  i.,  288. 
8.  „        coralloides,  Fr.<,  s.  S.  corallinum,  Fr.^  Fl.  Tasm., 

p.  849. 

4.  „        denudatum,   Pera.,    s.    S.  assimile,    Nyl.y   S. 

mixtum,  v.  denudatum,  P&ra.y  Fl.  Tasm.,  p.  849. 

5.  „        leptaleum,  I^yl,,  Syn.  i.,  250. 

6.  .  „        gracilescens,  Nyl,,  Fl.  Tasm.,  p.  849. 

Genus  9.— Siphula,  Ft, 
1.  Siphula  torulosa,  Thuvh,,  Lich.,  E.  Brown,  No.  501. 

Genus  10. — Clathrina,  MuU.  Arg, 

1.  Clathrina  retipora,  MuU,  Arg,,  s.  Cladonia  retipora,  Flk., 

Fl.  Tasm.,  p.  350. 

2.  „        aggregata.  Mull,  Arg,,  s.  Cladonia  aggregate, 

JtJechw.,  Fl.  Tasm.,  p.  850. 
8.  „        schizopora,  MuU,  Arg,,  s.  Cladonia  sduzopora, 

Nyl,  Syn.  i.,  217. 

Genus  11.— Cladonia,  Ejffin. 


Section  A. — AscYPHiB. 

1.  Cladonia  rangiferina,  Hffm,,  Fl.  Tasm.,  p.  850. 

„  „  V.  alpestris,  X.,  s.  C.  sylvatica,  t. 

sylvestris,  L.,  Kremp.,  Exot.  Flecht.,  26. 
„        rangiferina,  v.  sylvatica,  Mffm,,  Fl.  Tas.,  p.  850, 
Lich.  E.  Br.,  527. 
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2.  Cladonia  squamosa,  Hffm,,  PI.  Tasmao.,  p.  350,  s.  C. 

sparassa,  Ach,,  Hook.  TV.,  651. 
„        squamosa,  t.  acuminata,  Aeh.j  s.  G.  aenmiData, 
Ach^  Lich.  E.  Br.,  531. 

3.  „        f  urcata,  ^^,y  PI.  Tasman,  p.  850. 

„  „        T.  ad8persa,MJfe.,  s.  C.  adspersa,  JTt, 

Lich.  E.  Br.,  535. 
^        furoata,y.  asperata,  MM.  Ar^.,  Lich.  Beit.,881. 

4.  „        amaurocrsda,  Sch,,  s.  C.  capitellata,  Bab^,  Fl 

TajBtn.,  p.  350. 

5.  „        ceratophylla,  £8chw.,  P.  t.  M.,  Tict.  Nat,  IV., 


SsonoN  B. — ScTPHOPHOB^.     Paedicarpft. 

6.  flla.dnfnia  pjzidata,  Fries.,  PI.  Taaman.  p.  350. 

7.  „        cariosa,  Flk.,  Nyl.,  Sjn.,  L,  IM. 

&  „        fimkriata,  Hfm^  PI.  Tasm^  p.  350. 

,»  „        V.  adspersa,  Tuekf  8.  G.  squamoo. 

f.  cylindrica,  Kremp,,  Plecht.  Plor. 
Ant.,  17. 
»  „        Y.  radiata,  Fr.y  ¥L  Tas.,  p.  350,  s.  t. 

oorauta. 
M^  ,r        V.  caniocnUA^  Bek,  PI.  Tas.,  p.  35A. 

9.  „        vertidlata,  Flk„  PI.  Tasm.^.  850. 

10.  „        cerricorrils^  8<A.,  Eremp.  Pi.  Aus.,  16. 

11.  „        decorticata,  Fr,  PI.  Tasm.,  p.  350. 

12.  „        degeneraus,  PTfc.,  PI.  Tasm.,  p.  350. 


SbOXION  G. — ScYPHOVHOSJi*£BY!ffHBOCAB»A. 

13.  „        comucopioides,  Fr.,  a.  €.    deformis,  v.  Tiw- 

maaioa,  JTrpA.,  Plecht.,  PI.  Aust.,  4,  PI.  Tasm., 
p.  351. 
„        eonracopioides,  T.exteBsa,  Shh,,  s.  G.  firma^  Lour, 
Kremp.  £2.  PL,  36. 

14.  „        deformis,  Hffm.,  Lich.,  E.  Bn,  No.  530,  FL 

Ta«ms,  p.  351. 
16.  „        digitata,  Hffim.,  PI.  Tasm.,  p.  351. 

16.  „        macilenta,  H/m.,  PI.  Tasm.  p.  351. 

„  u.         ▼•  seductriz, JV^,  Sjq.,  p.  225. 

17.  „        floerkeana,  JV.,  PI.  Tasm.,  p.  351. 

*  TftiBB  Yn. — Thahnolibjb^  MvU.  Arg.^  Lich.  Merjosh,  28. 
Genua  12. — Thamimii%  Aok^ 
1.  Thamnolia  yermicularis,  fi^cA.,  Lich.,  B.  Brown,  No.  528. 
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TsiBE  VllL — Hbtebode^,  Mull  Arg,,  Heterodei,  Nyl,  Pueg. 
Pat.,  p.  30. 

Q^Qus  13.-  -Heterodea,  NyL 
1.  Heterodea  muelleri,  Nyl.^  Syn.  L,  306. 

Tkibe  rX.— Usnb^   UuH.  Arg.,  Bot.   Socot.,  p.    349,   and 
Th.  M.  Pries.  Gen.  Heterol.,  p.  47. 

Genus  14. — ^TJsnea,  Hffm. 

1.  TJsnea  barbata,  JV.,  Fl.  Tas.,  p.  344. 

„  „       V.  scabrida,  Tayl.^  PI.  Tas.,  p.  344. 

„  „       V.  ceratina,  8ch,,  Cromb.  lich.,  E.  Brown, 

No.  518  (b) 

„  „       T.  florida,  Fr.    „     „     „     „     No.  518  (a) 

„  „       T. hirta,  Ach.,  Kremp. ,  Fleebt.  PI.  Aus.,  31. 

„  „       V.  taamanica,  MvJl.  Arg,,  Lich.  Beit.,  391. 

2.  ,,  plicata,  Hffm.,  Kremp.,  Plecht.  Exot.,  62. 

3.  „  dasypogoides,  Nyl.,  a.  17.  straminea,  MuU,  Arg. 

Lich.  Beit.,  96  and  1477. 

4.  „        angolata,  Ach.,  PI.  Tas.,  p.  344. 

Geim»  15. — Neuropogon,  Nees  et  Flot 

1.  Neuropogon  melaxanthus  (Ach.),  NyL,  Lich.,  B.  Brown, 
No.  523.  and  PI.  Tasm.,  p.  344. 

Tbibe  X. — 'RkvuLLuriM,  Mull  Arg.,  Bot.,  Socot.,  p.  350,  a&d 
Th.  M.  Pries.,  G^en.  TheteroL,  p.  50. 

Gemis  I6.-^BaiiiaIina  (A<^.X  Fr. 

1.  Banialina  calicariB,  Fr.,  PI.  Tasman.,  p.  344. 

2.  „        pusilla,  Le  Preur.,  PI.  Tasman.,  p.  344. 

3.  ,,        inflata.  Hook,,  v.  gracilis,  MuU.  Arg.,  s.  B.  geni- 

culata,  Taylf  Plecht.,  PI.  Aus.,  41. 

4.  ,»        Ecklonii  v.   ovalia,  MuU.  Arg.,  s.  B.  calicaris 

B.  oralis.,  Bob.,  PI.  Tarn.,  p.  844. 

Genus  17. — Eyemia  (Ach.),  J^yi. 
t  Etfiertua  ftirfuracea,  Momuu^  PI  Taonaft.,  p.  344. 

Tribe  XI.— pELtia^stE^,  ifftift.  Afg.,  Lich.  Genbre,  p.  29 

Genus  18.— Peltigera  (Ach),  Hffm. 

1.  Peltigera  polydactyla,  Hffm.,  PI.  Tasm.,  p.  344. 

„  „  ▼.     dolichorbiza,     Nyl,   Kremp 

Plecht.  PI.  Aus.  50. 

2.  ,y       hori^ontalis,  Hffm.,  PL  Tasm.,  p.  344; 
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3.  Peltigera  rufescens,  Hffm.,  v.  spuria  D.  c.  s.  P.  caoina,  v. 
pusilla,    Korh.,  and    P.   spuria,  B.C.  PL  Tas., 
p.  345,  and  Nyl.  I.,  325. 
„         rufescens,   f.   membranacea,    Ach.,   lich.,  R. 
Brown,  No.  510. 

G^enus  19. — Nephroma,  Nyl. 
1.  Nephroma  Australie,  A.  Rich.,  PL  Tasm.,  p.  345. 

Genus  20. — ^Nephromium,  NyL 

1.  Nephromium  cellulosum,  NyL^  Lich.,  R.  Brown,  No.  543. 
PL  Tas.,  p.  345. 

Tribe  XII. — Gyeophore^,  MulL  Arg,,  Lich.  Genfere,  p.  29 

Genus  21. — Gjrophora,  Ach, 

1.  Gyrophora  cylindrica,  D.C.  Tich.,  R.  Brown,  No.  558. 

2.  „        proboscidea,  Ack.  „       „        „        „     559. 

Tbibe  XIJI. — Pabmelie^,  Mull.  Arg.,  Lich.  Gtenere,  p.  31 
and  Lich.  Parag.,  p.  3. 

Genus  22. — Stictina,  Nyl 

Section  A. — Ctphellat-e. 

1.  Stictina  filicina  (Ach.),  Nyl,  Fl.  Tas.,  p.  345. 

„  „     V.   latifrons,  Bich.,  s.  S.  latifrons,  Bich.^ 

Fl.  Tas.,  p.  345. 

2.  „         guercizans,  Nyl,  Syn.  L,  344. 

3.  „        luliginosa,  Nyl,  Fl.  Tasm.,  p.  346. 

Section  *B. — Pseitdoctphellatje-Alb^, 

4.  „        fragillima,  Nyl,  v.  dissecta,  MuU.  Arg.,  s.  S. 

f  ragillissima,  Krph.,  F.  v.  M.,  Vic.  Nat.,  IV., 
90  ;  MulL  Arg.,  L.B.  XXV.,  Sup. 
„         fragillima,   v.  dissimiHs,  Nyl,  s.  S.  dissimilig, 
Nyl,  and  S.  Ginnamomea,  Bich.,  Mull.  Arg., 
Lich.  Beit.,  561. 

5.  „        faveolata,  Nyl,  i.,  337,  Fl.  Tasm.,  p.  346. 

Section  C. — Pseitdoctphellat-e  Flav-e. 

6.  Stictina  crocata,  Nyl,  s.  Sticta  crocata,  L.,  Fl.  Tasm.,  p. 

345,  Lich.,  R  Br.,  540. 
„      crocata,  v.  gilva,  Nyl,  Syn.,  L,  339. 
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7.  Stictina  carpoloma  (Del.),  Nyl.y  Lich.,  R.Brown,  No. 640 
(b). 
„      carpoloma,  v.  granalata,  Nyl,,  s.  S.  Granulata, 
Bab.,  Fl.  Tas.,  p.  346. 

Genus  23.— Sticta,  Ach. 


Section  A. — EcYPHELLAT-a:. 

1.  Sticta  ecrobiculata,  Scop.,  Lich.,  R.  Brown,  No.  541.  • 

Section  B. — Cyphbllat^. 

2.  Sticta  damsBcoruis,  Ach.,  v.  subcaperata,  Nyl.,  s.  S.  sub- 

caperata,  Nyl.,  Licb.,  R.  Brown,  No.  555. 

Section  C. — PsEUDOCYPHELLA-T-E-ALBiE. 

3.  Sticta  dissimulata,  Nyl.,  v.  multifida,  La^ir.,  s.  S.  multi- 

fida,  Laur.,  Lich.,  R.  B.,  516. 

4.  „      fosBulata,  Duf.,  Nyl.,  Syn.,  I.,  363,  and  Lich.,  R. 

Br.,  No.  536. 

5.  „      billardieri,  Del.,  8.  S.  fossulata,  Krph.,  Flecbt.  PI. 

Au8.,  74,  and  S.  Richardi,  Mut.,  fide  Mull.  Arg., 
Licb.,  Beit.,  566,  1304-5,  Fl.  Tasra.,  p.  346. 

6.  „       polificans,  Nyl,  F.  v.  M.,  Vic.  Nat.,  IV ,  90. 

7.  „       subrariabilis,  Nyl,  F.  v.  M.,  Vic.  Nat.,  IV.,  90. 

8.  „      freyciuetii,  Del ,  Lich.,   R.  Brown,  No.    538,  Fl. 

Tasman.,  p.  346. 
„       freycinetii,  v.  ProMfera,  Mull.  Arg.,  Lich.,  Beit. 
565,1301. 

9.  „       cefcrarioides,  Bab.,  Fl.  Tasm.,  p.  346. 

Section  D. — Pseudocyphellatje-Flav^. 

10.  Sticta  endochrysea,   Del,  v.   Urvillei,   MvU.  Arg.,  s.  S. 

Urvillei,  ^yl,  F.  v.M.,  Vic.  Nat.,  IV.,  90. 
„      endochrysea,  v.  Colensoi,  Bab.,  s.  S.  Colensoi,  ^a6., 
Fl.  Tasm.,  p.  345,  Kremp.,  Flecht.  Fl.  Aua.,  68. 

11.  „      orygmsea,  Ach.,  Fl.  Tasman.,  p.  345. 

12.  „       aurata,  Ach.,       „  „  „ 

13.  „       fragilis,  Mull  Arg.,  s.   Endocarpon  fragile,  Tayl, 

Fl.  Tasman,  p.  353. 

Genus  24. — Ricasolia,  De  Not. 

1.  Ricasolia  laete-vireus,  Lghff.,  a.   R.   herbacea,  Nyl,  Fl. 
Tas.,  p.  346. 
„         laete-vireus,  v.  Sieberianus,  Mull  Arg.,  Inch., 
Beit.,  581. 
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SL  Bica^olia  patinifenk,  Mtdl.  Arg.[  s.  B.  sublserisy  Nt^h,  and 
R.  crenulata,  Kremp.,  PlechL  Flor.  Aus.,  76. 

Genus  25.— Parmelia  (Ach),  ffy^. 


Section  A. — HTPOEHizi-ffi-GLAFCBSCBNTEs. 

1.  Parmelia  perlata,  Ach.,  VI.  Tasm.,  p.  946. 

2.  ji,        perforata,  Ach.,  s.  P.  reticulata,  TayZ.,  Hook. 

Jour.  Bot,  IV.,  644. 
„        perforata,  v.  ulophylla,  Meyes  Flos.y  s.  P.  con- 
cors.,  Krph,,  Flecht.  PL  Aus.,  79. 
3*  „        laceratula,  Nyl,^  s.   P.   aubflara,  TayL,  Hook. 

Jour.  Bot.,  1847,  p.  174. 

4.  „        tenuirema,   Tayl.,  Licb.,  R.  Brown,  No.   537, 

Hook.  Jour.  Bot.,  1844,  p.  645. 

5.  „        tiliacea,  Ach.,  PI.  Tasman.,  p.  347. 

6.  „        saxatilis,  Ach.,  PI.  Tasman.,  p.  347. 

„  „        V.  laevis,  NyL,  Krem^.,  Exot.  Flecbt, 

127. 


Section  B. — HTPOBHiz^aE-PLAVEscENTES. 

7.  Parmelia    adpressa,   Krph.,    s.   P.    amplexula,   Stirbon, 

P.  V.  M„  Vic.  Nat.,  IV.,  90. 

8.  „         conspersa,  Ach,,  PI.  Tasman.,  p.  347. 

„  „         Y.  laxa,  MvM.   Arg.,  s.  P.  tasmanica 

and  P.  incisa,  TayL,  Hook.  Jour.  Bot.,  1844,  p. 
644. 

9.  „        caperata,  Ach,,  PI.  Tasman., p.  347. 

10,  „        subcaperatula,  NyL,  licb.,  R.  Br.,  No.  539. 

11,  „        rutidola,  HooJc.  f,  et  TayL,  Hook.  Jour.  Bot., 

1844,  p.  645. 


Section  C. — OLivACB.ffi. 

12.  „        prolixa,  ^yL,  Syn.,  L,  396. 

13.  „        olivacea,  Ack,  PL  Tasman.,  p.  347. 

14.  „        lanata,  NyL,  Licb.,  E.  Brown,  No.  521. 


Section  D. — HYPoaTMNLa:. 

15.  Parmelia  australiensis,  Cromb.,  s.  P.   oouToluta,  Krph., 

Licb.,  R.  Br.,  525  (a.) 
16  „        pertusa,  Schrank,  s,  P.  diatrypa,  Ach.,  Licb.,  R 

Brown,  514  (b.),  and  PI.  Tasm.,  p.  347. 
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17.  Parmelia  physodes,  AcIl,  Fl.  Tasman,  p  347. 

physodes,  v.  lugubris  (Pers),  Nyl,  Lich.,  E. 

Brown,  No.  526. 

phvsodes,  r.   sublugubris,   Mull.  Ara.,  Lich. 

Beit,  577. 

physodes,  v.  placorhodioides,  NyL,  Fl.  Tag.,  p. 

347,  Lich.,R.  Br.,  No.  514  (a),  s.  P.  conflerta, 

Tayl,,  Hook.  Jour.  Bot.,  1847,  p.  164 

physodes,  t.  mundata,  iW^.,  Inch.,  R.  Brown, 

No.  515  (a). 

physodes,  v.  „      f  pulyerata,  J\^l,  Lich., 

R  Brown,  No.   550,  s.  P.  sulphysodes,  Krph.y 

Flecht.  Fl.  Aus.,  80. 

physodes,  v.  enteromorpha,  Tuck.,  s.  P.  eutero- 

morpha,  Ach,,  Hook.  Jour.  Bot.,  IV.,  643. 

Genus  26. — Auzia,  Mull.  Arg. 

1.  Aozia  angustata,  MuU.  Arg.,  s.  Parmelia  moniliformisy 
£ah.,  Fl.  Tas.,  p.  347,  v.  Lich.,  E.  Brown,  No. 
515  (b),  s.  P.  inequalis,  Tayl.,  Hook.  Jour.  Bot., 
1847,  p.  169. 

Gtenus  27. — Theloschistes,  Norm. 

1.  Theloschistes     chrysophthalmus,    Th.    Fr.,    s.    Physci^ 

chrysophthalma,  X.,  Lich.,  E.  Brown,  No.  545, 
Fl.  Tasm.,  p.  348. 
„        chrysophthalmus,  t.  Sieberianus,  MuU.  Arg., 
8.  P.  spinosa,  ffooJc.  et  Tayl.,  Hook.  Jour.  Bot. 
1844,  p.  644. 

2.  „        flavicans.  Norm.,  s.  P.  flavicans,  8w.,  F.  ▼.  M,, 

Vic.  Nat.,  rV.,  91. 
S.  „        parietinus.  Norm.,  8.  P.  parietina,  Xr.,  Fl.  Tas., 

p.  348. 
4.  a        subescilis,  Nyl.,  s.  P.  subescilis,  Nyl,,  Lich.,  B. 

Br.,  No.  545  (b). 

€^U8  28. — ^Anaptychia,  Korh,  Syst.,  p.  50. 

1.  Anaptychia  comosa,  Trer.,  s.  Physcia  comosa,  NJ.,  F.  y* 
M.,  Vic.  Nat.,  IV.,  91. 

Genus  29. — Physcia,  Nyl 
1.  Physcia  picta,  Nyl^  F.  ▼.  M.,  Vic  Nat.,  IV.,  91. 


Tbibb  XIV.— PAimABiBiB,  Korb.,  Byst.,  p.  105. 
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Oenns  80.—Paimaria,  Bel. 

1.  Pannaria  rubiginoso,  Del.,  Lich.,  R.  Brown,  No.  555. 

2.  „        rubiginaacens,  Nyl.,  Lich.,  R.  Brown,  No  512. 

3.  „        f ulvescens,  NyL,  F.  v.  M,,  Vic.  Nat,  IV.,  91. 

4.  „        imbricata,  Nyl,  Fl.  Tas.,  p.  348. 

Tbibb  XV. — Pabmeliellb^,  Mull  Arg.,  Lich.,  Spegaz.,  p.  39. 

Genus  31. — Parmelliella^  Mull  Arg, 

1.  Panneliella  fcriptophylla,  Mull.  Arg.,  8.  Pannajia  tripto- 

phjlla,  Ack.,  Fi.  Tas.,  p.  848. 

2.  „        nigro-cincta,   Mvll,    Arg.,  a.    P.   nigro-cinctai 

Mut,  Fl.   Tas.,   p.  348,  Licb.,  R.  Brown,  No. 
508. 

Tbibb  XVI.—PsoKOMKiE,  MvU,  Arg.,  Lich.,  Spegaz.,  p.  39. 
Genus  32.— P.  Soroma  (Fr.),  Nyl 

1.  PsorcHna  sphinctrinum,  Nyl.,  Lich.,  R.  Brown,  No.  533 

(a),  Fl.  Tasm.,  p.  848. 
„         sphinctrinum,    v.    leprolema,  Nyl.,  Lich«,  R. 
Brown,  No.  583  (b), 

2.  „        pholidotum,  Mull.  Arg.,  s.  Pannaria  pholidota^ 

Nyl.,  P.  soroma  soooatum,  R.  Br.^  LioK.,  & 
Brown,  No.  502. 

3.  „         asperellum,  Nyl,  Lich.,  R.  Brown,  No.  547. 

4.  „ .       hypniMTim  (HffnL),  Nyl,  Lich.,  R.  Brown,  No. 

554. 

Genus  83. — Chondropsis,  Nyl, 

1.  Chondropsis   semiyiridis,   Nyl,,   Lich.,    R.   Brown,  No. 
525(b). 

Tbibe  XVIL — PLACODiEiE,  MuU.  Arg.,  lich.  Gen^,  p.  37. 

Genus  34. — Placodium,  Mull.  Arg. 

1.  Placodium  rugolosum,  Nyl,  FL  Tasman.,  p.  348. 
.2.         „        fulgeus,  D.a  „  ,,        „  349. 

3.  „        gelidum,  Korb.,  sl  Squamaria  gelida,  JUnn.,  H. 

Tasm.,  p.  349'. 

GeBus  85. — ^AmphiloHift,  Ft, 
1.  Araphfloma  muroruia,  K6^.*  F.  v.;  M.,  Vict  N«j^  IV^  96. 

Tbibb  XVm.— Psobe^,  MuU.  Arg.  (P.  sorei,  Th.  M.  Fries,, 
G«ii.  Steteroiioh,  p.  79),  Lidk,  P^rag.,  p.  a 
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G^us  36.— Psoiu,  Muil.Arg, 

1.  Psora  parvifolia,  MM.  Arg.,  s.  Lecisea  parvi£olia»  Nyl, 

F.  T.  M.,  Vic.  Nat.,  IV.,  94,  Lich.,  R.  Br.,  No. 
552. 

2.  „      discipieus,  Hffm,,  s.  Lee.  decipieus,  Ehrh,,  Lick,  R. 

Brown,  No.  ^67, 

3.  „      cryfltallifera,  Mu/i.  Arg.,  a.  L.  crystallifera,  Ta/yL 

Lich.,  R.  Br.,  No,  564. 


Tbibb  XIX. — Lecanorb^,  MuU,  Arg,,  Bot.  Sooot.,  p.  359. 
Genus  87. — Lecanora,  Ack. 

1.  Lecanora  (Eullcanora)  subfusca,  i/.,  Fl.  Tasman.,  p.  349. 

2.  „  „  sordida,  Fr.,  Fl.  Tasman.,  p.  349. 
8.          ,                   „           glanooma,  Hffm.,  FL  raflm.,  p.  349. 
4.          „         (Ochrolechia)  pallescens,  Ach.,  Fl.  Tasman.,  p. 

349. 

Ctenus  38.--Callopesnia,  De  .?/b^. 

1.  Callopesnia  cinnabarina,  Mull.  Arg.f  Fl.  Tasman.,  p.  352. 

Genus  39. — Pertusaria,  D.O. 

'  1.  Pertusia  leioplaca,  8ch.,  F.  v.  M.,  Vic.  Nat.,  IV.,  93. 

„  „        V.  octospora,  JVy/.,  Mull.  Arg.,  licb., 

Beit.,  743. 

2.  „        gibberosa,  Mull.  Arg.,  Lich.,  Beit.,  503. 

Genus  40. — Urceolaria,  Ach. 

1.  Urceolaria  subocellata,  Nyi.y  Inch-,  R..  Brown,  No.  563. 

2.  „         scruposa,  Ach.,  s.  Lecanora  scruposa,  Fl.  Tas^, 

p.  349. 

Teibb  XX.— ^Gtalbcte^,  Mull.  Arg^^^  lich,,  Parag.  p.  12. 

Gmius  41.— Gyaiecta  (Ach.),  MmU.  Arg. 
1.  Gyalecta  cupularis,  Smmrf,,  Fl.  Tasman.,  p.  349. 

Tbibe  XXI. — Lecide^,  Mull.  Arg.^  Lich.,  Genire,  p.  50. 

Genus  42. — ^Lecidea  (Adi.),  MuU.  Arg. 

1.  Lecidea  immarginata,  JB.  Br.,  Lich.,  R.  Br.,  No.  591. 

2.  Lecidea  flindersii,  Cromb.,  Licb.,R.  Brown,  No.  565. 
.  3«        ^      lepto<^rpa,.%^.,  Fl.  Tas.,  p.  352. 

4.        „      Btuartii  (Hampe),  Nyl.^  PL  Tasm.,  p.  352. 
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Genus  43.— Patellaria  (Hffm.),  MuU,  Arg. 

1.  Patellaria  grossa  (Pers.),  Afu//.  Arg.y  s.  Leo.  grossa,  "Pen^ 

F.  V.  M.,  Vic  Nat.,  IV.,  92. 

2.  ,,  marginiflexa,  M.uU,  Arg,,  s.   Biatora  margini- 

flexa,  FL  Tas.,  p.  352. 

3.  „         versicolor,  Mull  Arg,,  s.  Lee.  versicolor,  Fee^ 

L.  diachroma,  Fee.,  L.  obturgesceus,  Krpk.^ 
L.  glaucesceus,  Krph.,  Lich.,  E.  Br.,  No.  548. 

(Jenus  44. — ^Blastenia,  Mull,  Arg. 

1.  Blastenia  ferruginea  (Huds.),  Mull.  Arg.,  s.  Lee  ferru- 
ginea,  Huda.,  Lich.,  R.  Brown,  No.  503. 
„  ferruginea  f.  crenularia,  With.,  Lick,  R  Brown, 

No.  503. 

Genus  45.— Buellia  (De  Not.),  Mull  Arg. 

1.  Buellia  atro-alba  (Ach.),  Luck.,  s.  Lee.  atro-alba»  Ach, 

Fl.  Tas.,  p.  352. 

2.  „        parmeliarum,    Smmrf.,    s.    Abrothallus    smithii 

Lul,  Fl.  Tas.,  p  354. 

Genus  46. — Rhizocarpon  (Korb.),  Mull  Arg, 

1.  Bliizocarpon  petrseum,  Korh.,  s.  Lee.  petrsea.  Wolf.,  Fl. 

Tas ,  p.  352. 

2.  „  petrflBoides     (Nyl.),,    Mull.     Arg.y    s.    Lee 

petr»oides.  Bah.,  Fl.  Tas.,  p.  352. 

Genus  47. — ^Heterothecium  (FL),  Mull.  Arg. 
1.  Heterothecium  biferuBi,  Mull  Arg.,  s.  Lee.  bifera,  iVy/. 


.Arg., 
;.,  IV.,  1 


F.  V.  M.,  Vic,  Nat.,  IV.,  9!. 

Tkibb  XXn. — ^BiATOBiNOPSiDBJB,  MuU.  Arg.,  Lich., 
Parag.,  p.  18. 

Genus  48. — Biatorinopsis,  MuU.  Arg. 

1.  Biatorinopsis  lutea,  Mull.  Arg.,  s.  Lee.  lutea,  Dch$*,  Lich., 
E.  Br.,  529,  PI.  T&Bman.,  p.  352. 

Tbibb  XXm. — CoLNOGONiEiB,  Afull.  Arg.,IAcli.,  Parag.,  p.  18. 

Genus  49.— Coenogonium,  Ehrenh. 

1,  Colnogonium  Linkiiy  Ehrenh.,  FL  Tas.,  p.  363. 

2.  „  implescum,  I^l.,  Lich.,  R.  Brown,  No.{5()4i 

Tbibb  XXIV.— TnBLOTBBMBiE,  MuU.  Arg.^  Graph.,  Fee,  pp. 

8, 15.  \ 
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Oenus  50. — Thelotrema,  MuU.  Arg. 

1«  Tbelotrema  lepadinum,  Aeh,^  lAch.,  E.  Brown,  No.  520^ 
EL  Tas.,  p.  840. 

Tbibe  XXV.— Gbaphidjb,  Mul\  Atg^y  Gn^h.,  Pee,  pp.  4, 18. 

SxTB-TBiBB  1. — Enobaphidjb,  Afull.  Arg.,   Graph.,  Pee,  pp. 

4,13. 

Genus  51. — Mflaspilea,  J^j^Z. 

1.  Melaspilea  circumserpens,  Nyl,  Lich.,  E.  Brown,  No.  666. 

Genus  52. — Graphis,  Ach. 

1.  Grapliis  intricata,  Fee,  Lich.,  R.  Brown,  No,  561. 

SxTB-TBiBB    2. — GLTPHiDBffl,  Afull.  Arg.,  Graph.,  Pee,  pp. 

4,61. 

Genus  53. — Chiodecton,  Ach. 
1.  Chiodecton  perplexum,  Nyl.,  P.  t.  M.,  Vic.  Nat.,  IV.,  95. 

Tbibe  XXVI.— Pteenfl^,  Afuli.  Arg.,  Fjr.,  Cub.,  p.  375. 

SuB-TBiBE  1. — ^Vbrrfcab^,   Mull.  Arg.,  Pyr.,  Cub.,  pp.  376, 

398. 

Genus  54.  — CUthroporina,  A^ul/,  Arg. 

1.  Clathroporina    eminentior  (NyL),  Aful/.  Arg.,  P.  v.  M.^ 
Vic.  Nat.,  IV.,  98. 

Species,  158. 
Varieti'^s.  39. 

Note. — ^The  following  may  be  regarded  as  doubtful : — 

1.  Gladonia  gracilis,  Hffrti ,  s.  Cluomyce  gracilis,  .^c%.,Hook. 

Jour.  Bot.,  IV.,  651. 
„       gracilis,  v    ecmocyna,  Ach.,  f.   subulata,  Ac%., 
Hook.  Jour.  Bot.,  IV.,  651. 

2.  Bamalina  fastigiata,  Ach.,  Hook.  Jour.  Bot.,  IV.,  654 

3.  Coccocarpia  plumbea  (Lghtf.),  NyL,  s.  Parmelia  pliimbea 

Ach.,  Hook.  Jour.  Bot.,  IV,  653. 
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REPORT. 


The  Annual  Meeting  of  the  Royal  Society  of  Tasmania 
was  held  March  13,  1893,  when  the  following  Report  for 
1892  was  read  by  the  Secretary : — 

The  first  monthly  evening  meeting  of  the  Session  took 
place  on  Tuesday,  April  12.  Owing  to  the  absence  from 
town  of  the  President,  His  Excellency  Sir  R.  G.  C. 
Hamilton,  K.C.B.,  LL.D.,  the  Chair  was  taken  by  the 
Hon.  C.  H.  Grant,  M.L.C.  Eight  meetings  have  been 
held  during  the  session,  and  all  have  been  well  attended 
by  the  Fellows  and  visitors.  Twenty-three  papers  were 
read.  That  which  was  contributed  to  the  August  meeting 
by  Mr.  H.  C.  Russell,  F.R.S.,  Government  Astronomer 
of  New  South  Wales,  was  of  special  interest,  as  the  author 
pointed  out  that,  from  the  peculiar  clearness  of  its  atmos- 
phere and  high  latitude,  Hobart  was  the  most  eligible 
rt  in  the  Southern  Hemisphere  for  an  Observatory, 
was  therefore  urged  that  every  effort  should  be  made 
to  secure  the  large  sum  of  money  bequeathed  Iw  the  late 
Mr.  Leake  for  the  purpose  of  founding  a  School  of 
Astronomy.  Action  has  been  taken  in  the  matter,  and 
although  certain  diflBculties  at  present  stand  in  the  way,  it 
is  hoped  that  satisfactory  arrangements  in  accordance  with 
Mr.  Russell's  views  may  eventually  be  effected.  By  J. 
Shirley,  B.Sc.  (Corr.  Memb.),  "List  of  the  Known 
Lichens  in  Tasmania."  By  Geo.  M.  Thomson,  M.A., 
F.L.S.  (Corr.  Memb.),  ''Notes  on  some  Tasmanian 
Crustacea,  with  description  of  new  species."  By  A.  T. 
Urqahart  (Corr.  Memb.), "  On  some  Tasmanian  Spiders." 
By  Rev.  F.  R.  M.  Wilson,  F.L.S.  (Corr.  Memb.),  "The 
CUmate  of  Eastern  Tasmania  indicated  by  its  Lichen 
Flora."  By  Professor  Ralph  Tate,  F.G.S.  (Corr.  Memb.), 
"  On  the  Classificatory  Position  and  Synonyms  of  Eatonella 
rufilabrisr  By  H.  C.  Russell,  F.R.S.  (Corr.  Memb.), 
"On  the  proposed  Leake  School  of  Practical  Astronomy." 
By  W.  E.  Shoobridge, "  Tasmanian  Apples  in  London." 
By  Colonel  W.  V.  Legge,  R.A., "  Notes  on  the  Destruction 
of  the  Young  Mutton  Birds  in  the  Straits ;"  "  On  the 
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occurrence  of  some  Australian  Ardeidae  in  Tasmania;*' 
•*  On  the  Voracity  of  the  Kelp  Fish  ;"  "  Note  on  the 
Tasmanian  Acanthiza.*'  By  R.  M.  Johnston,  F.L.S., 
"Notes  on  the  Natural  Limits  to  Occupation  on  the 
Land ;"  '*  What  are  the  Conditions  which  determine  the 
Just  and  Bk}uitable  Representations  of  the  People  ?"  By 
A.  J.  Ogilvy, "  The  Artificial  Obstructions  to  the  Occupa- 
tion of  Land."  By  A.  J.  Taylor,  F.L.S.,  "Trade 
Unionism  as  a  Factor  in  Social  Evolution ;"  "  Notes  on 
the  Square-set  System  of  Timbering  in  Mining  at  Zeehan 
and  Dundas.'*  By  Leonard  Rodway,  **  Notes  on  some 
Plants  new  to  Tasmania."  By  A.  B.  Biggs,  "  Remarks 
on  Sir    Robert    Ball's  paper,    *  The    Astronomical  Ex- 

?Ianation  of  a  Glacial  Period/"  By  T.  Stephens,  M.A., 
^G.S.,"  Notes  on  an  'Orthoceras*  from  the  Silurian  Lime- 
stone at  Railton."  By  Montague  Rhys- Jones,  C.E., 
"  Elgin  Marbles."  By  J.  R.  M'Clymont,  M.A.,  "  Con- 
cerning various  means  of  encouraging  the  study  of  Natural 
History  in  Tasmania."  By  A.  Morton,  "  Notes  on  some 
Tasmanian  Insects."  On  November  14,  the  last  meeting 
for  1892  was  held.  As  it  was  known  that  the  President, 
His  Excellency  Sir  R.  G.  C.  Hamilton,  was  to  deliver  his 
farewell  address,  the  attendance  was  very  large,  more 
than  200  members  and  friends,  including  many  ladies, 
being  present.  At  the  conclusion  of  the  proceedings  the 
President  was  presented  by  the  Fellows  with  an  illuminated 
address,  in  which  his  unwavering  and  practical  interest  in 
the  proceedings  of  the  Society  during  the  entire  term  of 
his  office  was  warmly  acknowledged.  The  Council  think 
it  not  out  of  place  to  allude  to  the  meeting  of  the 
Australasian  Association  for  the  Advancement  of  Science, 
which  was  held  here  in  January,  under  the  auspices  of 
the  Society.  A  very  large  number  of  visitors  from  the 
neighbouring  colonies  and  New  Zealand  were  present,  and 
papers  of  great  interest,  including  two  by  Dr.  Giffen 
(wno  was  present),  the  well-known  writer  on  "  PoUtical 
Economy,'  and  one  from  Sir  R.  Ball,  late  Astronomer 
Royal  for  Ireland,  were  brought  forward.  On  taking 
then*  leave,  our  visitors  expressed  their  warmest  recognitions 
of  a  very  pleasant  sojourn.  It  is  only  just  to  Mr.  Morton 
to  say  that  the  marked  success  of  the  meeting  was  in  a 
great  measure  due  to  his  unwearied  and  invaluable  services 
as  General  Secretary. 
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Council. 
No  change  has  taken  place  daring  the  session. 

Library. 
The  Library  has  been  re-enriched  by  the  acquisition  of  a 
fine  copy  of  "The  Voyages  of  H.M.S.  Challenger." 
The  accrued  interest  in  the  Morton  Allport  Memorial 
Fund,  which  was  used  for  the  purchase,  did  not  quite 
reach  the  sum  (£91)  reauired,  but  the  opportunity  for. 
securing  the  valuable  work  was  so  favourable  that  it  was 
thought  advisable  to  forestall  the  interest  for  a  few  years. 

Finance. 
The  income  has  been : — Subscriptions  to  Royal  Society, 
£149  5s.;   fixed   deposit,  £218  8^. ;    interest,  £22  7s,; 
total,  £380.    Expenditure,  £190  Ss.  2d. 


The  Chairman  :  It  is  my  duty  to  move  that  the  report 
and  balance-sheet  just  read  be  adopted.  The  greater 
portion  of  the  report  is  of  a  very  interesting  and  extremely 
satisfactory  character.  The  meetings  of  the  Society  have 
been  well  attended,  and  the  subjects  brought  forward  and 
discussed  have  been  important  and  varied.  The  allusion 
to  the[ meeting  of  the  great  scientific  Society  of  Australasia 
is  interesting,  oecause  the  Royal  Society  of  Tasmania  has 
been  a  good  deal  mixed  up  in  that  meeting,  which  was 
the  most  successful — and  I  think  I  may  say  the  most 
pleasant — of  all  that  has  hitherto  been  held  in  connection 
with  the  Scientific  Congress  of  Australasia.  (Hear,  hear.) 
It  has  been  a  very  great  pleasure  to  us  to  know  that  all 
our  visitors  on  that  occasion  went  awav  with*  a  favourable 
impression  of  the  colony  at  large.  You  have  seen  that 
the  Government  Astronomer  of  New  South  Wales  has 
been  particularly  impressed  with  the  clearness  of  the 
atmosphere  of  Tasmania,  so  that  nothing  would  please 
him  more  than  to  see  an  astronomical  station  established 
here.  He  said  that  he  could  do  more  work  in  a  week  in 
Hobart  than  in  several  weeks  in  New  South  Wales,  and 
is  most  anxious  that  we  should  endeavour  to  utilise  the 
Leake  bequest  for  it.  I  have  no  doubt  that  it  is  our 
intention  to  try,  if  possible,  to  get  that  bequest  so  as  to  get 
a  station  establishea  in  Hobart,  and  I  have  great  hopes 
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that  this  will  be  done.  It  is  a  great  thing  to  hare  the 
opinion  of  a  man  competent  to  give  it  on  the  value  of  a 
station  for  astronomical  matters  in  the  Southern  Hemis- 
phere. I  wish  I  could  say  something  more  satisfactory 
about  our  financial  condition.  But  it  is  evident  that  the 
Royal  Society  is  sufiering,  as  every  other  organisation  is 
suffering  in  these  depressed  times.  I  do  hope,  however, 
that  we  are  now  in  the  depths  of  our  winter,  and  that 
something  will  turn  up  soon.  If  it  does,  I  am  sure  that 
the  Royal  Society  will  be  one  of  the  first  to  benefit  by  the 
change.     (Hear,  hear.) 

Mr.  James  Barnard,  Vice-President :  I  b^  to  second 
the  motion.  I  am  sure  it  is  not  necessary  for  me  to  say 
anything  in  addition  to  what  has  been  so  well  said  by 
yourself,  Sir.  I  will  content  myself  by  seconding  the 
adoption  of  the  Report. 

The  motion  was  carried  nem,  con. 

Election  of  Officers. 

On  the  motion  of  Mr.  James  Barnard,  seconded  by 
Mr.  C.  T.  Belstead,  the  following  Officers  were  re- 
elected:— Council — His  Honor  Sir  Lambert  Dobson,  Knt., 
C.J.,  F.L.S.,  Hon.  J.  W.  Agnew,  M.D.,  Mr.  RusseU 
Young,  and  Hon.  C.  H.  Grant,  M.L.C.  Honorary 
Annual  Auditors,  Messrs.  Francis  Butler  and  John 
Macfarlane. 

Votes  of  Thanks. 

The  Chairman  said  the  Fellows  knew  how  very  much 
the  Royal  Society  was  indebted  to  the  Press  for  the 
admirable  way  in  which  it  had  shown  appreciation  of  their 
efforts  to  promote  the  cause  of  science.  The  meetings  had 
always  been  attended,  and  the  able  reports  very  fairly 
represented  the  actions  and  proceedings  of  the  Society. 
(Hear,  hear.)  He  moved  that  a  vote  of  thanks  to  the 
Press  be  accorded  with  acclamation,  and  this  having  been 
done,  said  that  no  vote  given  that  night  had  been  more 
thoroughly  deserved.    (Hear,  hear.) 

Correspondence. 

The  Secretary  (Mr.  A.  Morton)  apologfised  for  the 
absence  of  Mr.  R.  M.  Johnston,  F.L.S.,  through  a  slight 
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accident,  and  read  a  letter  from  the  Council  of  tlie 
Geological  Society  of  Edinburgh  announcing  the  proposed 
addition  of  Mr.  Johnston's  name  to  the  list  of  distinguished 
foreign  corresponding  members  of  the  Edinburgh  Geological 
Society. 

The  Chairman  said  that  had  Mr.  Johnston  been  present 
he  would  have  been  pleased  to  congratulate  him  on  the 
distinguished  honour  conferred  on  him.  At  the  same 
time  he  was  sure  that  the  Fellows  all  recognised  Mr. 
Johnston's  claims  to  any  similar  honour  that  could  be 
conferred  on  him.     (Hear,  hear.) 

Mr.  -A.  J.  Taylor,  F.L.S.,  moved  a  vote  of  thanks  to 
Dr.  Agnew,  and  referred  to  the  great  advantage  it  was  to 
the  Society  to  have  such  men  taking  a  lively  interest  in  its 
proceedings. 

Bishop  Montgomery  seconded  the  motion,  which  was 
carried  with  acclamation. 

The  Chairman  thanked  the  meeting  very  heartily  for 
the  reception  given  the  motion.  At  times,  he  must  say 
he  felt  that  the  time  when  he  could  do  some  good  for 
the  Roynl  Society  was  long  past.  (No,  no.)  At  one  time 
he  took,  and  did  still  take  a  very  great  interest  in  the 
Society,  but  as  a  younger  man  he  was  able  to  do  a  great 
deal  more  practical  work  than  now.  Besides,  they  knew 
that  they  had  a  most  able  and  active  Secretary,  so  that 
what  he  did  was  so  good  as  to  leave  very  little  for  any 
other  officer.  He  had  always  congratulated  the  Society 
on  having  such  a  man  as  Mr.  Morton  for  its  Secretary, 
feeling  sure  that  as  long  as  his  services  were  retained  the 
Society  must  prosper.    (Hear,  hear.) 

This  concluded  the  proceedings. 
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ROYAL  SOCIETY. 


APRIL,  1893. 

The  fint  raoatbly  meeting  of  the  1803  aeMion  of  the  Rojral  SooUty  ol 
TMtnaoU  wm  held  on  Mooday,  April  10.  The  AotiDg-President  (SU 
Lambert  Dobson)  took  the  obair.  There  was  a  moderate  attendanee  of 
ladies  and  membera.  Mr.  E.'D.  Peten,  M.D.,  M,£.C.,  was  elected  m 
oorreaponding  member,  and  Metare.  A.  MacAalay,  M.A.,  W.  Jethro 
Brown,  M.A.,  LL.D.,and  W.  H.  Williams,  M.A.,  were  elected  Fellow*. 

WELOOMB  TO  THS  ▲CTIICO  PRKSIDXICT. 

Mr.  James  Babnabd,  a  yice-President,  said  that  before  commencrfng 
proceediogs  he  thought  it  was  only  becoming  to  acknowledge  ana 
welcome  the  presence  ol  Sir  Lambert  Dobson  in  his  chanced  position* 
On  behalf  of  the  Connoil  and  Fellows  he  oflfered  the  AdmiDistratcr 
hearty  congratolations  on  his  assumption  of  the  Presidential  chair 
officially  as  Governor  of  the  colony  for  the  time  being. 

Sir  Lambert  Dobson  thanked  Mr.  Barnard  for  the  very  kind  way  in 
which  he  had  welcomed  him  there  officially.  He  was  not  unknown 
unofficially  within  those  wali8~(hear,  bear)— but  certainly  he  had  never 
presided  there  at  a  meeting  of  the  Royai  Society  in  the  capacity  of 
AdminiBtrator  of  the  colony.  It  was  a  very  great  privilege  to  be  there 
sui  president  for  the  time  being.  On  the  occasion  of  the  opening  of  the 
first  meeting  of  a  new  session  he  knew  it  had  been  usual  to  deliver  a 
presidential  opening  address.  But  Sir  Robert  Hamilton,  previous  to 
£is  departure,  prepared  so  excellent  an  address,  that  almost  everything 
he  could  say  in  an  inaugural  address  had  been  exhausted.  StlU,  there 
were  one  or  two  words  be  would  like  to  otter.  The  Royal  Society  had 
no  doubt  done  a  great  deal  ol  good  work,  and  he  hoped  would  do  good 
work  in  the  future.  (Hear,  hear.)  be  took  it  that  science  was  really 
divided  into  two  parts  ;  metaphysical  and  physical.  The  metaphysical 
drew  largely  from  speculation.  In  the  present  century  we  liked  results, 
and  he  thought,  therefore,  that  the  physical  branch  was  that  which  really 
became  popular,  and  likely  to  monopoliee  a  very  large  proportion  of  the 
»ttentioQ  of  the  inembsrs  of  the  Society.  In  the  metaphysical  we 
knew  that  we  probed  a  theory,  had  large  speculations,  foond  that  they 
had  been  speculated  on  before  and  abandoned  lor  some  other  theory, 
and  then  came  hack  to  the  starting  point.  But  in  physical  soSeaoe  ev«ry 
particle  of  knowledge  gained  was  pure  knowledge.  Everything  gaine« 
Dv  observation  or  cfdculation  was  matter  added  to  the  general  knowledge 
of  men,  and  could  never  be  lost.  It  was  in  this  bracch  of  science  that 
he  believed  their  work  really  lay.  Heretofore,  there  was  no  doubt,  both 
with  respect  to  our  fauna  and  flora,  we  had  had  a  large  amount  of 
work  to  do  to  discover  the  peculiarities  and  principal  features  of  these 
of  our  natural  products.  But  naturally  that  field  must  become 
exhausted,  and  we  must  look  further  afield.  Here  we  had  one  very 
grand  field,  which  really,  he  thought,  could  never  be  exhausted— the 
geology  of  the  colony.  (Hear,  hear.)  We  had  its  great  history  written 
on  the  rocks,  and  as  it  had  taken  ages  to  compile  that  history,  so  he 
believed  it  would  take  ages  to  decipher  and  read  it  aright.  This  line 
offered  a  large  amount  of  work  for  the  Society  to  undertake,  and  fiom 
what  he  noticed  of  the  papers  for  that  meeting  it  was  one  to  which 
attention  was  being  largely  directed.    The  advantage  of  the  little  know- 
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ledge  gained  afc  the  Sooiety't  meetinga  might  be  tmall,  bat  in  all  aoientifio 
observation  it  waa  not  individual  discovery  that  waa  bo  valoable,  but  the 
acoumaiation  of  discoveries  pat  together,  and  individual  inferenoea  then 
to  be  drawn  from  those  discoveries.  In  this  way  scienoe  went  on  in- 
creasing at  a  marvellous  speed.  Certainly,  the  march  of  science  daring 
the  last  century,  in  the  last  decade  of  which  we  now  were,  had  been 
something  beyond  the  conception  of  any  individual  bom  at  the  end  of 
the  previoas  centary.  And  what  it  would  be  in  the  next  centary 
Heaven  only  knew.  In  this  century  we  had  seen  steam  come  up  as  a 
motive  power  ;  and  it  had  had  its  use  and  triumph  ;  and  the  qnestton 
now  was  whether  it  was  not  giving  way  before  a  power  of  almost 
unknown  capacity — electricity.  We  had  seen  gas  rise  tor  lighting  ;  now 
the  q^uestion  was  whether  we  might  not  see  it  almost  die  out  as  an 
illuminaot.  We  had,  within  the  last  25  years,  seen  the  world  girdled 
with  the  electric  telegraph,  and  wh%t  other  wonders  were  now  going  on 
could  hardly  be  told.  When  we  came  to  cariy  ourselves  back  to  the  end 
of  the  last  century,  and  the  fleet  with  which  Nelson  fought  at  TrafaUrar, 
remembering  that  one  of  our  modem  warships  with  its  few  guns  oonld 
annihilate  the  whole  of  that  fleet,  or  that  the  armies  of  Napoleon  would 
fall  like  wheat  before  the  sickle  in  front  of  our  modern  machine  weapons, 
it  might  well  startle  us  inco  wondering  what  the  world  was  coming  to. 
With  such  an  advance  of  science  as  many  had  seen  in  the  present 
century  what  might  not  be  expected  to  be  its  advance  in  the  future? 
Bvery  little  society  like  this  helped  on  the  advance  of  science.  By 
careful  registration  of  observations,  its  members  were  able  ijQ  assist  to 
the  best  of  their  power  the  advancement  of  science  in  the  ensuing 
century.    (Applause.) 

OOBKBSPONDENOE. 

A  circular  letter  from  Mr.  F.  M.  Bailey,  Govsroment  Botanist, 
Queensland,  asking  for  information  for  a  sapplementary  volume  to  the 
*'  Flora  Australiensis,''  was  ordered  to  stand  over,  pending  inquiries. 

Another  circular  was  read  from  the  Royal  Society  of  New  Soath 
Wales,  giving  details  and  conditions  under  which  its  medal  and  £25  are 
offered  lor  three  series  of  original  researches. 

OLAOIATION  IN  TASMANIA. 

The  Secretary  (Mr.  A.  Morton)  read  an  interesting  paper  contributed 
hy  Mr.  T.  R  Moore,  F.RG.S.,  Strahan,  entitled  ''Discovery  of  Glacia- 
tion  in  Tasmania." 

Mr.  R.  M.  JoBNSTON,  in  some  complimentary  remarks  on  the  paper, 
observed  that  its  title  was  rather  unfortunate,  inasmoch  that  one  of  the 
main  facts  known  for  30  years  in  connection  with  the  Western  highlands 
was  the  abundant  evidence  of  glaciation.  With  that  exoeption  he 
regarded  the  paper  as  a  very  valuable  contribution,  and  thanked  the 
writer  accordingly. 

Mr.  T.  Stephens  concurred  in  the  general  tenor  of  the  previoas 
speaker's  criticism,  and  hoped  the  paper  might  be  regarded  as  the 
precursor  of  several  others  in  what  was  really  a  very  extensive  and 
important  field. 

FOSSIL  FLORA. 

Mr.  R.  M.  Johnston,  F.L.S.,  read  some  "Further  contributions  to 
the  fossil  flora  of  Tasmania." 

A    CATALOGtrS  OF   TASMANIAN    MINERALS. 

The  Secretary  presented  *'A  catalogue  of  the  minerals  known  to 
exist  in  Tasmania,  with  Notes  on  their  distribution,"  by  Mr.  W.  F. 
Petterd,  G.M.Z.S.,  and  read  the  preface,  in  which  the  writer  stated 
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that  the  catalogue  was  prepared  from  apeoimena  in  hia  own  oolleotion, 
and  whoae  identifioation  he  had  verified  in  the  majority  of  inatanoea 
by  caref al  analyaia. 

Mr.  Johnston  regarded  the  paper  aa  one  of  the  moat  important  yet 
•given  on  the  anbject,  and  in  complimenting  the  writer,  aaid  the  Royal 
Society  and  everyone  elae  interested  in  minerals  ahonld  feel  indebted  to 
Mr.  Petterd  for  devoting  ao  much  time  in  affording  valuable  information 
on  aach  an  important  anbject. 

TESTIKO  MINERAL  SPRINGS. 

Major-Oeneral  ToTTEiofAM  made  some  remarka  on  "The  rough 
testing  of  mineral  apringa,"  in  which  he  aaid  that  in  a  country  eo  rich  in 
minerals  aa  Taamania  there  must  be  mineral  springs,  wells,  and  oreeka 
in  nnuaual  numbers.  He  suggested  that  yachtsmen  and  explorers  might 
well  invest  a  few  shillings  in  a  tiny  case  of  tests,  systematic  search, 
collection  of  information,  and  chemical  investigation  of  their  medicinal 
And  other  commercial  valuea.  Thia  waa  extremely  deairable  in  further- 
ance of  the  Premier's  idea  of  placing  Tasminia  more  prominently  before 
the  world. 

The  general  business  having  been  transacted,  the  usual  vote  of 
thanks  to  writers  of  papers  terminated  the  meeting. 
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MAY,  1893. 

There  was  a  large  atiendanoe  of  ladies  and  genUemen  at  the  monthly 
meetiiig  of  the  Royal  Society  held  on  Tuesday,  May  13,  at  the  Museum. 
Sir  Lambert  Dobeon  presided. 

TASMANIAN  LICHENS  AlO)  AUSTRALIAN  MOSSES. 

The  Sbcretabt  (Mr.  A.  Morton)  asked  that,  with  the  exception  of  tho 
first  paragrah  in  "  Notes  on  Tasmanian  lichens,"  by  Mr.  John  Shirley, 
B.Sc,  Inspector  of  Schools,  Queensland,  the  two  papers  left  over  from  the 
previous  meeting  might  be  taken  as  read.  The  other  paper  was  one  on 
"Australian  Mosses,"  by  Mr.  R.  A,  Bastow,  F.L.S.,  Melbourne.  Both 
writers  are  corresponding  members  of  the  Tasmanian  Royal  Society. 

A  BBCENT  TlSrr  TO  NORFOLK  ISLAND. 

The  Bishop  of  Tasicania  read  an  interesting  paper  entitled  "Notes  gq 
a  Recent  Visit  to  Norfolk  Island."  He  stated  thai  his  visit  in  August, 
1892,  was  but  a  hurried  one,  and  his  engagements  were  nxmieroue,  Irut  I 
seized  every  opportunity  that  presented  itself  to  me  to  discover  all  I  could 
of  tiie  characteristics  of  this  little  spot  so  unique  in  its  history  from  nuoiy 
points  of  view.  My  chief  informant  was  Dr.  P.  H.  Metcalfe,  the  medical 
officer  of  the  island,  indefatigable  alike  in  the  dischai^  of  his  professional 
duties  and  in  the  promotion  of  many  branches  of  science.  The  first  view 
obtained  from  the  deck  of  a  vessel  reveals  a  larger  island  with  two  satellites. 
The  largest  of  the  latter  is  Phillip  Island,  a  precipitous  mass  of  red  basalt 
set  in  the  bluest  of  seas,  and  forming  a  striking  feature  in  the  landscape. 
Close  to  the  shore  of  Norfolk  Island  is  the  little  Nepean  Island. 

The  basalt  of  Phillip  Island  is  remarkable  for  the  brilliance  of  its  coloiiring. 
A  close  examination  shows  that  the  rock,  where  disintegrated,  has  taken 
numberless  delicate  and  vivid  hues.  As  my  informant  defined  it,  '*  it  is 
like  mottled  soap."  There  was  a  time  when  Phillip  Island  was  covered  in 
many  places  with  grass  and  herbage,  and  the  pines  were  numerous.  Sad 
havoc  has  been  caused  amongst  the  vegetation  hy  the  introduction  of  rabbits. 
These  little  pests  ate  up  every  green  thing,  the  grass  died,  and  then  the 
heavy  rains  washed  the  soil  away.  The  rabbits  ^emselves  are  now  perish- 
ing, but  a  few  are  still  to  be  found — thin  and  diminutive,  the  mere  wrecks 
of  their  species.  Dr.  Metcalfe  states  that  it  is  a  source  of  wonder  to  him 
how  the  pines  that  are  still  standing  exist  at  all.  Their  roots  are  exposed 
to  the  air,  and  seem  to  have  scarcely  any  foot-hold  on  the  bare  and  stony 
ground.  He  states  also  a  remarkable  fact — that  here  the  mutton  birds  lay 
their  eggs  under  the  roots  of  the  trees,  and  under  boulders,  as  there  is  no 
soil.  To  those  who  know  the  ordinary  habits  of  the  mutton  bird  this  is  a 
surprising  fact,  and  argues  at  least  an  extreme  affection  on  the  part  of 
these  petrels  for  this  island,  since  it  has  induced  them  to  change  their  modes 
to  suit  the  circumstances.  Nepean  Island  is  merely  a  mass  of  low,  flat 
rock.  There  are,  I  think,  two  pines  still  standing  on  it,  and  doubtless  these 
will  soon  perish.  This  spot  is  a  rich  hunting  ground  for  the  collector  o£ 
eggs.  I  come  now  to  the  main  subject  of  my  paper.  From  the  sea  the 
view  discloses  cliffs  of  about  100ft.  high,  broken  here  and  there  by  guUiea 
which  form  rocky  bays,  where,  however,  boats  could  only  land  in  very  calm 
weather,  and  from  the  landing  stage  there  would  most  likely  be  no  path 
upward  except  for  a  goat  or  a  Melanesian,  who  seems  as  sure-footed  and  as 
free  from  fear  as  the  aforenamed  quadruped.  Above  the  cliffis  there  are 
visible  masses  of  pines,  interspersed  with  stretches  of  grass,  so  green  and 
thick  that  it  recalled  memories  of  an  English  landscape.  Whether  you 
land  at  the  old  township  or  at  the  Cascades  you  are  at  once  amongst  these 
grassey  valleys,  dotted  here  and  there  with  pines,  forming  an  enchanting 
prospect      Quavas  grow  wild  in  the  gullies,  bananas-^a  sort  of  wild 
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Solomon— anxm  lilies,  and  lemons  in  countless  thousands  meet  the  gaze  of 
the  delighted  tourist.  The  lemons  and  guayas  are  the  property  of  any 
who  choose  to  pick  them,  and  the  former  trees  are  covered  with  fruit  at  aU 
tames  of  the  year.  Seen  at  such  a  season  as  that  during  which  I  Tisited 
this  spot,  it  is  impossible  to  deny  it  the  title  of  a  little  earthly  Paradise. 
The  pine  indigenous  here  shoula  be  seen  on  its  native  soil  in  order  to  be 
Appreciated.  Specimens  200ft.  high,  and  of  great  girth,  are  not  infrequent. 
One  of  these  still  existing  measures  85ft.  4ft.  from  the  ground.  A  grand 
avenue  of  these  pines,  planted  by  the  convicts,  extends  for  a  mile  and  a- 
half  in  a  straight  line,  and  leads  from  the  old  township,  with  its  long 
deared  valley  and  watermill,  to  the  property  of  the  Melanesian  Mission. 
Specimens  of  the  rocks  of  this  island  have  been  forwarded  to  Mr.  Stephens 
*r>r  his  inspection,  and  that  he  may  favour  the  Society  with  his  views  upon 
them.  Dr.  Metcalfe  informs  us  that  there  are  scarcely  any  wild  flowers. 
Great  injury  is  being  done  to  the  original  vegetation  by  the  introduction 
<rl  sheep  and  cattle,  which  are  allowed  to  roam  at  will  over  great  portions 
of  the  island.  Even  the  young  pines  are  unable  to  grow,  though  the  grass 
everywhere  is  covered  with  little  sprouts  an  inch  or  two  in  height.  Palms 
and  tree  ferns  are  sharing  a  like  fate.  No  young  plants  now  grow  to 
maturity.  Br.  Metcalfe  has  chiefly  turned  his  attention  to  the  birds  of  the 
ifdand  and  to  ferns.  He  has  given  me  a  list  of  10  species  of  sea  birds 
which  regularly  visit  this  group,  16  land  birds,  and  a  further  list  of  18 
species,  some  knd  and  some  sea  birds,  which  are  visitors  and  do  not  breed 
here.  In  the  name  of  the  Royal  Society  I  ventured  to  make  a  request  that 
he  would  present  to  the  Museum  specimens  of  the  eggs  which  he  had 
collected,  and  the  request  was  at  once  granted.  I  beg  to  present  them  in 
Dr.  Metcalfe's  name  to  the  Hobart  Museum.  (Applause.)  In  addition  to 
the  birds  mentioned  in  the  lists  which  I  subjoin,  the  Rev.  J.  Palmer,  of  the 
Melanesion  Mission,  has  introduced  the  pheasant,  Virginian  quail,  and  rock 
pigeon.  These  are  all  increasing  in  numbers,  and  do  no  injury  to  the 
island  in  any  way.  I  think  I  am  right  in  sajring  that  there  were  no  quad-, 
rupeds  indigenous  to  the  island.  Those  which  exist  at  the  present  time 
have  been  imported.  There  has  been  a  steady  deterioration  in  the  breed 
of  cattle  and  sheep  during  the  last  10  years.  I  fear  that  little  trouble  is 
taken  by  the  Norfolk  Islanders  in  matters  such  as  these  which  require  fore* 
fflght.  The  present  by  Lord  Carrington  of  two  good  bulls  has  aided  in 
restoring  to  some  degree  the  breed  of  cattle  during  the  last  three  years, 
but  the  horses  are  poor  looking  objects,  and  perhaps,  as  regards  the  sheep, 
it  will  sufficiently  describe  their  present  condition  if  I  state  that  a  common 
weight  for  a  sheep  in  Norfolk  Island  is  from  181b.  to  201b.  The  remedy 
for  this  is,  of  course,  the  exercise  of  energy  in  importing  fresh  blood,  ana 
in  the  formation  and  fencing  of  proper  paddocks  of  good  grass.  At 
present  there  is  no  method  in  the  feeding  of  stock,  and  the  land  cannot 
carry  the  number  of  poorly-bred  animals  which  wander  everywhere, 
destroying  much  that  is  of  interest  to  tbe  scientific  observer.  As  is  well 
known,  the  community  at  Pitcaim  Island  were  removed  to  Norfolk  Island 
in  1866.  Their  representatives  at  the  present  day  claim  that  the  whole 
idand  was  made  over  to  them  to  the  exdusion  of  all  others,  and  that  per- 
misaon  must  be  received  from  them  before  any  new-comer  has  a  right  to 
settle.  I  am  not  competent  to  decide  what  can  best  be  proved  by  docu- 
mentary evidence.  But  the  question  affects  the  contHtion  of  the  old 
ooBviet  building.  They  are  rapidly  going  to  ruin.  The  central  prison — 
the  Octagon — is  roofless,  the  partition  walls  of  the  cells  are  crumbling 
away,  but  the  outer  wall  is,  upon  the  whole,  still  in  good  preservation. 
l%e  whote  mass  of  the  various  structures  is  grouped  in  what  is  rather  flat 
land,  and  baire  of  trees ;  the  situation  is  not  nearlv  so  beautiful  as  that  of 
^b»  analogous  Port  ArUior.  There  is  no  esplanade  at  the  water'8-e<^;e — 
nothing  Init  a  stone  pier  of  no  great  dimensions.  But  for  tiiis  there  is  a 
Ipood  reason,  in  the  absence  ot  any  harbour.  The  landing  had  as  often  as 
not  to  be  effected  at  the  Cascaded,  upon  the  other  side  of  the  island.    The 
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Governor's  house  standB  well  upon  an  eminenoe  commanding  the  whole 
extent  of  the  penal  establiahment  (14a).  There  is  one  point,  however, 
from  which  the  Norfolk  Island  establishment  cannot  compare  with  Pent 
Arthur.  There  was  no  picturesque  church  such  as  we  areaoquaiuted  with 
in  Tasman  Peninsula.  By  the  courtesy  of  the  present  chaplain  who 
resides  in  Government  House,  I  was  permitted  to  inspect  the  rooms.  He 
showed  me  that  the  structure  was  deliberately  planned,  so  that  in  case  oi 
an  attack  made  by  convicts  upon  the  premises,  a  sturdy  defence  could  be 
made  at  seven  distinct  points  within  the  building,  and  if  the  besieged  were 
beaten  off  from  every  one  of  these  one  after  tne  other,  the  last  rallying 
point  was  so  arranged  that  an  exit  could  be  effected  through  the  cellar  into 
the  open  air.  Two  distinct  nationalities,  it  may  be  said,  inhabit  Norfolk 
Island  at  the  present  time  :  the  Norfolk  Islanders,  or  ex-Pitcaimers,  and 
the  Melanesian  mission.  Anyone  who  knows  anything  of  half-caste  raoea 
can  easUy  draw  up  a  fairly  correct  list  of  virtues  and  vices  inherent  in  a 
race  of  such  mixcKl  blood  as  this,  and  it  is  not  incumbent  upon  me  to  attempt 
the  task  here.  It  is  sufficient  to  say  that  it  would  be  difficult  to  find  any- 
where a  more  pleasant,  laughter-loving,  hospitable  people  than  the  Norfolk 
Islanders  of  this  dav.  There  can  be  no  doubt,  however,  and  I  think  the 
thoughtful  among  them  realise  it,  that  the  effect  of  constant  intermarriage 
withm  so  small  a  community  has  had  a  serious  effect  already  in  deterioration 
of  the  race,  physically  and  mentally.  It  is  a  matter  which  calls  for  inmie- 
diate  attention  in  a  sympathetic  and  liberal  minded  spirit.  The  community 
is  ruled  by  a  Governor,  who  is  also  Governor  of  New  South  Wales.  The 
€k>vemor  has  a  seal,  appoints  judges,  and  can  sell  or  allocate  waste  lands. 
The  laws  are  framed  as  far  as  possible  on  the  model  of  those  which  were  in 
force  in  Pitcaim  Island.  The  actual  government  is  in  the  hands  of  a  Chief 
Magistrate  and  two  councillors,  elected  annually.  The  Chief  Magistrate 
must  be  a  landed  proprietor,  and  over  28  years  of  age.  The  councillors 
must  be,  at  least,  25.  The  annual  election  is  on  December  26.  The 
chaplain  presides,  and  the  proceedings  open  with  prayer.  All  can  vote  who 
Eave  resided  six  months  on  the  island,  are  20  years  of  age,  and  can  read  and 
write.  The  chaplain  has  a  casting  vote,  but  he  cannot  be  either  magistrate 
or  councillor.  The  officers  can  summon  to  their  aid  in  case  of  necessity 
any  one  in  the  island  on  penalty  of  a  fine  for  non-attendance.  The  Chidt 
Magistrate  is  expressly  ordered  to  attempt  to  settle  aU  quarrels  out  of 
court.  If  this  is  impossible  he  may  fine  up  to  dOs.  without  appeal  The 
highest  fine  he  can  inflict  is  £10.  If  the  parties  are  unwilling  to  abide  by 
his  decision  a  jury  of  seven  is  empanelled,  and  their  decision  is  finaL 
Offences  of  a  more  serious  nature  are  sent  for  trial  to  Sydney.  It  i& 
interesting  to  note  that  the  jury  is  entitled  to  payment,  and  that  one  hour 
is  computed  at  one-eighth  of  a  day's  work.  As  a  rule  fines  are  worked  out 
in  labour  on  the  roads  or  elsewhere.  A  list  of  all  males  over  25  is  kept, 
and  these  are  called  elders.  When  a  jury  is  needed  the  names  are  put  into 
a  bag,  and  the  first  seven  drawn  out  compose  the  jury  for  the  occasion. 
The  rules  regarding  education  are  strict.  The  children  must  attend  school 
from  the  age  of  6  to  14.  If  any  child  is  absent  for  more  than  two  days  on 
account  of  sickness  the  chaplain  must  certify  the  fact.  The  fine  for  non- 
attendance  at  school  is  6d.  per  day.  Each  child  pays  a  school  fee  of  lOs. 
per  annum.  This  and  the  fines  for  non-attendtmce  go  to  the  school- 
master. (From  which  it  would  appear  that  if  only  the  master  could 
induce  all  his  charges  to  absent  themselves,  his  post  would  be  a  distinctly 
lucrative  one).  The  school  is  under  the  care  of  the  chaplain.  No 
intoxicating  liquors  are  permitted,  not  even  (there  is  a  touch  of  irony  in 
this),  not  even  to  the  diaplain.  This  rule  in  its  breadth  is,  I  beheve, 
rigidly  enforced.  There  is  a  fine  for  using  profane  language  varying  from 
^s.  to  408.  No  furious  riding  or  driving  is  permitted  on  the  roads.  No 
person  may  sell  land  to  any  one  who  has  not  obtained  the  consent  of  the 
Governor  previously.  All  are  aware  that  the  coloured  element  in  the 
Norfolk  luander  is  derived  from  Ti^ti. 
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The  population  now  consists  of  650  on  Korfolk  Island,  and  there  are  126 
more  who  are  still  at  Pitcaim  Island,  they  or  their  parentn  having  returned 
of  their  own  accord  to  their  old  home.  At  the  present  time  there  are 
some  20  (not  more)  who  may  be  called  pure  half-castes.  Of  this  number 
is,  of  course,  the  aged  Mrs.  Hobbe,  who  still  lives,  the  wife  of  the  well- 
known  clergyman.  His  Lordship  made  some  remarks  on  the  language  of 
the  islanders,  and  recorded  the  derivations  of  some  extraordinary  words, 
with  a  number  of  highly  amusing  illustrations.  He  continued  :  "  The 
other  community  living  on  this  island  is,  as  is  well  known,  the  Melanesian 
Mission.  In  1858  permission  to  settle  on  Norfolk  Island  was  refused, 
at  the  earnest  request  of  the  Norfolk  Islanders  themselves,  by 
Sir  W.  Denison,  then  Governor  of  New  South  Wales,  on  the  score 
that  the  morals  of  the  Pitcaimers  could  be  corrupted  by  being 
brought  into  contact  vdth  savage  Melanesians.  In  1866  Bishop  Patteson 
was  more  fortunate  than  the  first  Bishop  Selwyn  had  been,  and  1,000  acres 
were  bought  at  a  cost  of  £3,000,  the  money  being  funded  for  the  benefit  of 
the  Pitcaimers.  Since  then  the  Mission  School  has  grown,  until  a  lai^e 
sum  of  money  has  been  invested  in  buildings.  The  school  usually  numbers 
about  170  ;  these  are  scattered  in  houses  under  the  charge  of  the  clergy, 
the  houses  being  embowered  among  trees  and  gardens,  whilst  the  sound  of 
the  chapel  bell,  and  the  meeting  in  the  hall  for  meals,  recalls  a  true  type  of 
college  life.  To  a  keen  observer  perhaps  the  most  remarkable  sight  at  the 
chapel  services,  twice  daily,  is  the  Melanesian  with  frizzled  pate  and  bare 
feet  who  plays  the  organ,  making  full  use  of  the  pedals,  and  reproducing 
the  music  of  all  our  great  composers.  A  relay  of  organists  is  kept  up,  and 
one  of  the  bitterest  of  regrets  to  these  musicians  on  leaving  Norfolk  Island 
as  teachers  to  their  own  people  is  their  severance  from  musical  instruments. 
No  harmonium  has  yet  been  made  which  can  resist  the  damp  and  the 
insect  pest  of  these  tropical  islands.  Of  the  farm  of  1,000  acres,  some  200 
are  cultivated,  the  rest  being  used  for  pasture.  It  is  calculated  that  two- 
thirds  of  the  food  needed  by  the  mission  people  is  raised  on  the  farm.  Of 
course  far  more  could  be  obtained  were  skilled  farmers  employed.  But  as 
it  is  part  of  the  system  that  the  scholars  should  learn  the  best  methods  of 
farming  which  are  appropriate  for  their  future  homes,  the  farm  work  is 
done  by  the  clergy  and  their  scholars  entirely,  working  side  by  side,  the 
only  external  assistance  being  that  of  a  bailiff.  The  Mission  also  takes  its 
«hare  of  the  roads  of  the  island,  and  one  is  somewhat  proud  of  the  order  in 
which  their  part  is  kept.  It  is  difficult  to  see  how  the  Norfolk  Islanders 
could  dispose  of  their  produce  were  it  not  for  the  Mission  people,  who  are 
their  best — I  was  almost  about  to  add  their  only— customers.  The  sale  of 
produce  to  the  Mission,  and  the  proceeds  of  whaling,  are  the  chief  sources 
of  profit  to  these  people.  As  whalers  they  have  long  had  a  high 
reputation,  and  are  noted  as  bold  and  excellent  boatmen.    It  is  a  great 

Sity  that  the  difficulty  of  transport  should  prevent  a  trade  in  oranges.  The 
forfolk  Island  orange  seems  to  me  to  surpass  in  flavour  any  I  have  ever 
eaten.  Indeed,  the  day  may  come  when  in  this  mild  and  equable  climate 
many  fruits  may  be  grown  to  perfection,  which  are  now  neglected  here. 
What  is  needed  is  more  energy  and  greater  foresight  among  the  present 
inhabitants.  But  I  feel  unwilling  to  conclude  this  paper  with  any  adverse 
criticism  of  these  people,  however  mildly  put.  There  is  a  feeling  abroad 
among  them  that  all  who  live  on  their  island  come  for  the  purpose  of 
giving  good  advice.  As  one  who  was  more  than  kindly  received— wel- 
comed indeed  with  open  arms — I  trust  a  happy  and  useful  career  is  in 
prospect  for  a  community  which  has  a  history  both  romantic  and  unique. 
Transported  now  to  a  region  which  cannot  be  surpassed  for  quiet  beauty, 
their  lot  should  be  as  happy  as  it  is  highly  favoured  by  nature."  (Applause.) 
Appended  to  the  paper  were  lists  of  birds  breeding  upon  the  island  and 
some  adjacent  rocks,  and  a  list  of  ferns  on  Norfolk  Island,  furnished  by 
Dr.  Metcalfe.  The  paper  was  illustrated  by  lantern  views  by  Mr.  Nat 
Oldham.     Pictures  of  the  township,  the  pier,  the  famous  avenue  of  pines, 
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GoTemment-House^  etc.,  were  thrown  on  the  BGreen^and  served  to  ehictdate 
the  obeervations  on  the  topogrs^hy  of  the  island.  Han j  of  these  sceoei 
were  from  photographs  by  the  Rev.  C.  Bice,  of  the  Melanesian  Hlseioii, 
who  also  pointed  out  various  spots  of  interest. 

THB  FmST  SETTLEMENT  AT  NORFOLK  ISLAND. 

Mr.  J.  B.  Walker,  F.R.GJS.,  read  a  paper  under  this  title,  dealing  veiy 
interestingly  with  the  story  of  the  solitary  islet  set  in  the  summer  sea,  ao 
curiously  interwoven  with  the  history  of  our  own  colony,  which  was  tar  a 
quarter  of  a  century  a  dependency  of  Tasmania — and  thus  the  penal  settle- 
ment— ^until  in  times  within  i^e  memory  of  many  present  it  was  abandoned, 
ohiefly  lihrough  the  philanthropic  exertions  of  Bishop  Willson.  A  fact  not 
po  generally  known,  however,  he  mentioned  was  that  immediately  after  the 
planting  of  our  colony,  only  a  year  or  two  after  Governor  Collins  founded 
Hobart,  the  Norfolk  Island  settlers  were  deported  in  a  body  to  Tasmania, 
at  which  time  half  the  population  of  this  colony,  and  nearly  aU  its  free 
settlers  were  Norfolk  Islanders.  He  sketched  the  discovery  of  the  island 
by  Cook,  October  10,  1774,  the  administration  of  Philip  Gidley  King,  tha 
first  commandant,  and  the  early  struggles  of  the  setUement^  leavi  ig  its 
gradual  decline,  and  the  final  deportation  of  its  settlers  to  Tasmania,  to  be 
dealt  with  at  a  future  time. 

Mr.  C.  T.  Bblstead,  a  resident  of  Norfolk  Island  for  many  years,  and 
whose  information  related  chiefly  to  the  period  intermediate  between  thafe 
dealt  with  by  the  two  papers,  questioned  the  erection  of  GU>vemment 
House  as  a  sort  of  fortress,  and  could  not  see  why  any  difficulty  should  be 
experienced  in  getting  geological  specimens  from  PhilHp  Island,  seeing  that 
he  had  been  there  on  a  camping  expedition.  He  regarded  Bishop 
Montgomery's  paper  as  interesting  and  valuable. 

Mr.  F.  Bedstead  strongly  deprecated  the  exaggeration  of  novelists  in 
their  description  of  past  events  on  Norfolk  Island,  and  said  that  having 
lived  there  during  a  portion  of  the  period  covered  by  Marcus  Clarke's  *'  For 
the  Term  of  His  Natural  Life,"  he  could  testify  that  many  of  the  writer's 
statements  were  largely  overdrawn. 

Sir  Lahbert  Dobson  proposed  a  vote  of  thanks  to  thoee  who  had  coe* 
tributed  to  the  evening's  discussion  by  papers  and  information.  Begarding 
the  charge  of  exaggeration,  he  thought  there  were  horrors  to  be  raked  up 
in  the  history  of  the  BritLsh  Navy  that  would  surpass  in  inhumanity  thoae 
recorded  at  Norfolk  Island,  but  it  were  better  that  the  curtain  of  oblivioQ 
should  be  drawn  over  such  matters. 

The  vote  of  thanks  was  unanimously  accorded,  after  which  Mr.  E.  P. 
Jones  gave  a  phonographic  entertainment  with  Edison's  latest  machine, 
which  was  very  instructive  and  highly  appreciated. 

Mr.  A.  Mault's  paper  on  "  The  Disposal  of  the  Sewage  of  Hobart "  wm 
postponed  till  the  next  meeting. 
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JUKB,  1898. 

The  monthly  meeting  of  the  Koyal  Society  of  TaBmanIa  was  held  at 
the  Mnseum  on  Tuesday,  Jane  13,  Mr.  J.  Barnard  (senior  vice-president) 
tN)capying  the  chair.  There  was  a  moderate  attendance  of  memhen 
iwd  several  ladies. 

ADMISSIONS. 

The  following  gentlemen  were  halloted  for  and  elected  Fellows  of  the 
Society  :--MeBar8.  T.  £.  Stewart  Abhott,  M.B.C.S.,  L.S.A.,  W.  T. 
Stratt,  F.  W.  Piesse,  Colonel  Cox,  C.6.,  and  Mrs.  G.  Kddio 
<Laonoeston). 

SOME  ADDITIONS  TO  THE  MOSS  FLORA  OP  TASMANIA. 

Mr.  W.  A.  Weymouth  read  a  paper  dealing  with  Tasmanian  mossei 
XI)  new  to  science  ;  (2)  known  species  now  first  recorded  for  Tasmania  ; 
and  (3)  a  few  already  recotded  for  this  colony,  but  either  rare  or  not 
previously  described.  He  said: — Ihe  determinations  are  by  European 
specialists.  One  of  these,  Dr.  0.  Btfrchard,  of  Hamburg,  has  reported 
05  new  species,  a  list  of  which  was  received  from  him  by  the  Secretary 
of  this  Society  in  January,  1892.  >lone  of  these  determinations  having 
up  to  date  been  supported  by  descriptions  for  publication,  I  have 
hitherto  refrained  from  calling  your  attention  to  them  ;  and  only  a  few 
that  have  been  revised  and  confirmed  by  another  authority  are  included 
in  this  paper.  Professor  V.  F.  Brdtherus,  of  flelsiogfors,  who  has  for 
aome  years  been  engascd  upon  the  mosses  of  Australia,  and  more 
recently  npon  those  of  Tasmania  also,  has  just  published  in  Part  II.  of 
"  Some  new  species  of  Australian  Mosses,  described  by  V.  F.  Brotherus," 
original  descriptions  of  six  new  species  from  this  colony.  My  versions 
of  these  descriptions  are  given  below.  Followin;^  tbem  are  other  new 
species,  for  which  descriptions  will  be  forthcoming  later  on.  One  of  the 
most  interesting  of  our  mosses  is  Pkurophascum  grandiglobum  (Liud- 
berg),  which  up  to  the  present  has  been  recorded  only  as  collected  by 
Mr.  R.  M.  Johnston  near  the  Picton  River.  I  can  now  add  that  in 
J^anuary,  1892,  Mr.  L.  Rodway  handed  me  a  fine  specimen  obtained  by 
Mr.  Wm.  Fitzgerald  in  the  neighbourhood  of  Mount  Zeehan.  In 
December  of  the  same  year  Professor  Brotherus  sent  me  one  collected 
by  Mr.  T.  B.  Moore  on  the  highlands  of  Mount  Tyndall  (from  Mr.  £L  A. 
Xiastow  I  have  since  also  received  a  bit  of  this);   and  in  May  of  the 

f  resent  year  the  Rev.  John  Bnfton  s'^nt  me  some  obtained  by  himself  at 
'ort  Davey.  I  would  call  the  attention  of  the  Fellows  present  to  the 
mounted  examples  on  the  table ;  and  #onld  especially  mention  that  Mr. 
L.  Rodwav,  to  whom  I  am  indebted  for  ever  ready  help  with  microscope 
smd  pencil,  has  kindly  undertaken  to  illustrate  some  species  by  draw- 
ings of  their  several  parts.  (Here  followed  named,  deicriptions,  and 
other  particulars.) 

Mr.  BoDWAT  said  that;  some  of  the  specimens  he  had  examined  for 
Mr.  Weymouth  were  very  rare,  of  unusual  interest,  and  not  found  in 
luiy  other  part  of  the  world.  Ha  had  made  sketches  of  some  for  him* 
and  suggested  that  these  should  be  reproduced  in  the  Society's  trans- 
actions if  possible.  (Hear,  hear.)  Where  bryologists  could  not  obtain 
specimens,  light  correct  sketches  would  greatly  enhance  the  value  of  Ihe 
journal.    (Hear,  hear.) 

PISCOVEBY  OF  GLAOUTION  IN  TASMAVIA. 

Mr.  T.  B.  Moore,  F.R.G.8.,  contributed  some  supplementary  notes 
to  his  paper,  read  at  the  April  meeting  on  **  The  discovery  of  glaciatioa 
laTftsmaoia. 
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GLACIAL  ACTION  IK  TASMANIA. 

This  WM  the  subject  of  an  interestiog  paper  by  Mr.  A.  MontKomeTy, 
M.A.,  in  continuation  of  the  disoustion  on  Mr.  Moore's  paper  on  '*  The 
discovery  of  (tlaciation  in  Tasmania."  Mr.  Montgomery  stated  that 
bavins  himself  come  upon  evidences  of  ice  action  in  February  last  in 
the  neighbourhood  of  Mount  Pelion,  and  being  at  that  time  ifl^orant  of 
Mr.  Moore's  discovery  four  months  earlier,  he  had  intended  in  any  c^aa 
to  submit  a  few  observations  on  the  subject  of  glaoiation.  Before 
passing  on  to  what  he  personally  saw,  Mr.  Montgomery  made  some 
remarks  on  Mr.  Moore's  paper.  He  said  it  was  by  no  means  a  new 
discovery,  as  Mr.  Moore  appeared  to  thinlc,  that  there  were  glaciers 
among  our  western  highlands,  for  Mr.  B.  M.  Johnston,  and,  if  be 
was  not  mistaken,  the  late  Mr.  Sprent  also,  noticed  the  existence  of 
large  erratic  blocks  in  the  valley  of  the  Mackintosh  River,  and  inferred 
from  these  that  they  must  have  been  brought  down  by  ioe.  Messrs. 
Dunn  and  Moore's  and  his  own  later  finding  cf  striated  boulders, 
smoothed  surfaces,  rochei-motUonn^es,  and  moraine  drifts,  only  con- 
firmed the  correctness  of  the  views  of  these  earlier  observers.  Mr.  Moore 
was,  therefore,  in  error  in  ascribing  to  Mr.  Dunn  the  honour  of  being  the 
discoverer  of  evidences  of  glacial  action  in  Tasmania,  though  perhaps  he 
was  the  first  to  bring  forward  indisputable  proof.  The  country  described 
by  Mr.  Moore  round  Mounts  Sedgwick  and  Tyndall  snd  Lake  Dora  was 
very  similar  to  that  round  Mount  Pelion.  The  conglomerates  he  spoke 
of  as  Devonian  were  of  much  interest,  snd  the  further  examination  and 
fossil  evidence  of  their  age  would  no  doubt  add  an  important  chapter 
to  our  knowledge  of  the  geology  of  the  colony.  In  his  journey  from  Bam 
Bluff  CO  Zeehan,  Mr.  Montgomery  said  he  noticed  conglomerates  ef  three 
distinct  a^es.  To  Mounts  Sedgwick  and  Dundas,  mentioned  by  Mr. 
Moore  as  capped  with  diabase  greenstone,  might  be  added  Barn  Bluffy 
Mounts  Peliun,  Ossa,  East  Pelioo,  the  DuCaoe,  Eldon,  and  Oakley 
Banges,  as  all  showing  the  same  feature.  While  not  saying  that  ice  was 
the  only  considerable  agent  in  cuttins  out  the  valleys,  the  shape  of  many 
cf  them,  and  the  contour  of  the  hillsides  suggested  that  the  present 
oonfiguration  of  the  surface  was  largely  due  to  glacial  erosion.  The  first 
place  Mr.  Montgomery  came  upon  plain  proof  of  ioe  action  was  near 
East  Mount  Pelioif,  between  a  branch  of  the  Biver  Forth  flowing  from 
that  mountain  and  from  Lake  Eyre,  and  another  small  feeder  runiung 
in  a  deep  gully  at  the  foot  of  the  Oakley  Range.  The  high  narrow 
plateau  lyint;  between  Mount  Pelion  and  bam  Bluff  also  showed  in  its 
every  contour  the  former  presence  of  glaciers.  On  the  slopes  of  Bam 
Bluff  there  were  two  more  lines  of  moraine  ridges  separating  flat  valleys 
which  bad  been  the  beds  of  adjacent  glaciers.  Going  from  Barn  Bluff 
towards  Granite  Tor,  the  rolling  hummocks  and  rounded  ridges  con- 
tinued to  be  met  with  on  the  high  lands,  and  descending  suddenly  and 
abruptly  from  these  were  huge  deep  ravines  and  valleys.  The  lakes  at 
the  head  of  the  west  branch  of  the  Murchi89n  River,  and  on  the  divide 
between  it  and  the  Henty,  Lakes  Spicer,  Dora,  Beatrice,  RoUeston, 
Julia,  Selina,  also  probably  indicated  the  former  presence  of  glaciers, 
'  and  he  thought  they  must  come  to  the  conclusion  that  the  whole  of  the 
deep  gorges  among  the  western  mountains,  now  occupied  by  the  head- 
waters of  the  Pieman,  Hentv,  and  King  Rivers,  had  at  no  very  distant 
period  of  time  been  occupied  by  rivers  of  ice.  He  admitted  the  want  of 
evidence  to  prove  widespread  glaoiation  in  the  eastern  parts  of  the 
oolony,  and  mentioned  the  matter  rather  because  it  seemed  an  almost 
necessary  consequence  of  admitting  the  prevalence  of  ice  in  the  western 
highlands  that  it  should  also  have  existed  in  the  eaet,  than  on  account 
of  any  direct  proof.  At  the  head  of  the  King  River,  on  the  western 
slope  of  Mount  Reid,  there  had  been  discovered  a  deep  lead  presenting 
suggestive  features  of  ice  action.    Jn  glancing  at  the  causes  of  glaoiaUon, 
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he  said  it  might  be  daa  to  the  greater  elevation  of  the  land  and  geogra- 
phical changes,  reBulting  in  a  rediatribation  of  sea  and  land,  diversion  of 
ooean  correnta,  and  so  oo,  or  it  might  be  dae  to  astronomical  oaiisea  as 
so  lucidly  explained  by  Sir  Robert  Ball  in  his  recently  published  little 
book  on  *'  The  cause  of  an  ice  age."  It  was  probable  that  the  refrigera- 
tion of  the  climate  of  Tasmania,  which  led  to  the  gatheripg  of  glaciers  on 
its  high  mountains,  was  due  to  the  causes  insisted  on  by  Dr.  CroU  and 
Sir  Robert  Ball.  While  inclined  to  believe  that  the  ice-coveriog  was 
more  extensive  khan  Mr.  R.  M.  Johnston  was  disposed  to  allow,  he 
agreed  with  him  in  the  main,  and  did  not  think  that  the  whole  country 
oould  have  been  ice-bound.  Many  of  our  indigenous  animals  existed  in 
the  colony  before  the  probable  date  of  the  glaciatioo,  and  if  the  latter 
had  been  extreme  would  have  been  killed  out  altogether ;  in  which  case, 
if  he  was  right  in  referriog  the  cold  period  to  a  time  subsequent  to  the 
severance  of  Tasmania  from  the  Australian  continent,  there  would  have 
been  no  chance  of  a  fresh  stock  having  been  obtained  from  the  mainland 
after  the  climate  again  became  milder.  Oatside  this  colony  evidences  of 
glaciiJ  action  had  been  found  in  the  Australian  Alps  and  on  the  beach 
near  Adelaide.  A  quotation  from  the  Challenger  reports  showed  that 
Kerguelen  Land  had  been  at  no  very  ancient  date  completely  covered  by 
heavy  ice.  Mr.  Jack,  in  referring  to  this,  points  out  that  if  the  Antarctic 
ice  cup  were  extended  to  cover  Kerguelen  Land,  there  would  be  no 
improbability  of  its  also  reaching  the  shores  of  Australia.  The  whole 
subject,  said  Mr.  Montgomery  in  conclusion,  was  most  interesting,  and 
had  numerous  aspects  on  which  more  light  was  required,  and  fresh 
proof  cf  the  extent  and  date  of  the  ({lacial  action  all  over  the  Southern 
Hemisphere  would  be  eagerly  looked  forward  to. 

THE  OLAOIEB  EPOCH  OF  AUSTBALASIA. 

Mr.  R.  M.  Johnston,  F.L.S.,  read  an  elaborate  "  Review  of  the 
evidences  of  former  glaciation  in  Australasia,  with  critical  observations 
vpon  the  principal  causal  hypotheses  which  have  been  advanced  to 
account  for  glacial  epochs  generally."  In  introdacin|;  the  subject,  he 
said  : — The  study  of  the  geology  of  the  globe  we  live  m  presents  many 
&scinating  subjects.  In  its  coamical  aspect  we  may  confioe  ourselves  to 
speculations  as  to  its  mode  of  origin  from  nebular  matter  to  the  final 
stages  which  culminated  in  its  specific  differentiation  as  a  subordinate 
among  many  other  members  of  the  solar  system.  In  its  gtognosy  we  may 
revel  m  the  nature  and  complexity  of  the  combinations  of  the  elements 
which  constitute  its  varied  rocky  materials.  In  its  gtiOttcUmic  or 
-  ttrueturaX  aspect  we  may  enter  upon  questions  relatiog  to  the  nature  of 
and  the  manner  in  which  the  architecture  of  the  earttrs  crust  has  been 
developed,  modified,  or  transformed.  In  its  dynamical  aspects  we  may 
inquire  into  the  complex  causal  forces  which  are,  or  have  beeo,eQgaged 
in  producing  disturoances,  movements,  and  changes  in  its  physical 
structure.  In  its  stratigraphiecU  aspect  we  may  devote  our  attention  in 
tracing  the  chronological  sequence  and  relationship  of  the  various  for- 
mations which  comprise  its  visible  crust  or  shell.  In  its  physiographieai 
aspect  we  may  dwell  upon  its  surface  feature  of  mountain,  valley,  plain, 
plateau,  lake,  canon,  river  bed,  or  ocean  abyss,  and  try  to  understand 
the.  causes  which  have  operated  in  producing  its  sculptured  form,  and, 
finally,  in  its  pcUcBontological  aspect,  we  may  trace  the  history  of  the 
organic  life  forms  whose  remains  are  found  preserved  in  the  rocke,  their 
succession  or  evolution,  and  their  relationship  to  the  corresponding 
succession  of  rocks.  The  geological  field  is  thus  wide  and  varied,  and 
we  may  become  so  absorbed  in  the  investigation  of  any  one  division  of 
the  several  aspects  referred  to  as  to  forget  the  claims  and  importance 
of  the  others.  It  is  well,  therefore,  from  time  to  time,  that  we  should 
have  our  attention  aroused  to  the  claims  and  interests  of  branches  of 
geological  study  oatside  of  that  to  which  each  of  us  respectively  may 
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happen  to  be  too  deeply  immeraed.  We,  therefore,  eanmoi  re^Uee  te 
benefit  of  such  papers  as  Uioee  of  Mestrt.  T.  B.  Moore  and  A.  Meot- 
gomery,  M.A.,  which  aronse  m  from  our  own  favourite  groovei^  and 
recall  oar  attODtion,  for  a  time  at  least,  to  that  luffe  taad  important 
phase  of  dynamical  ffeology  known  as  glaoial  aotion.  This  phase  also  at 
•noe  inevitably  leads  on  to  oonsideration  as  to  its  oanse  or  oosmioal 
aspect ;  to  its  eflbcts  as  in  its  stratigraphioal  and  phjrsiographieal  aspeets, 
and  to  the  period  of  its  manifestation  as  in  its  ohronoiogioal  aspect. 
Before  we  enter  apon  the  qaestion  of  evidence  as  to  the  ocoarrenoe  of  a 
former  climate  in  Australasia  snfficieDtly  intense  to  be  designated  *'A 
Glacial  Epoch,"  we  mast  briefly  consider  the  character  of  the  evidsooe 
by  which  we  infer  its  actual  oc?arrenoe.  It  is  obvioos  that  we  oannoi 
directly  approach  the  sabiect  of  the  earth's  temperature  at  a  former 
period,  for  the  original  cooled  air  and  the  frozen  water  cannot  be  con- 
oeived  to  be  stored  np  and  preserved  for  oar  observation,  as  fai  the  case 
of  ancient  forms  of  life  preserved  in  the  rocks.  Bat  whUe  direothr  we 
ean  gain  no  information  as  to  temperatare,  we  have  abundant  evidence 
preserved  of  the  effects,  which,  according  to  our  present  knowledge,  can 
only  have  been  produced  by  an  intensely  low  temperature  acting  upon 
watery  vapours  while  subjected  to  the  universal  law  of  gravitation.  It 
is  therefore  clear  that  it  is  in  the  preserved  dynamic  efifects  of  moving 
masses  of  snow  or  ice  and  negatively  in  the  poverty  or  total  absence  <3 
life  forms  that  we  have  the  best,  if  not  the  only,  means  of  inferring  the 
severity  of  the  climate  of  a  former  period.  After  a  lengthy  and  detailed 
illustration  of  the  subject  in  all  its  aspects  and  bearings,  assisted  by  a 
•peoially  executed  diagram,  Mr.  Johnston  concluded  by  observing  tbat  it 
was  sufficient  in  "  respect  to  evidences  bearing  upon  causes  of  glaoiationy 
in  Australia  and  Tasmania  at  least,  to  justify  me  in  adopting  for  the 
present  the  following  conclusions:—!.  That  the  Glacier  Epoch  of 
Australasia  was  probably  comparatively  mild  in  its  effects,  manifesting 
itself  maioly  by  increased  rainfall  in  lowlands,  and  by  establishing  looU 

glaciers  in  the  alpine  regions  of  Southern  Australia  and  Tasmania,  aad 
1  greatly  extending  the  spread  of  the  existiiig  snowfields  and  glaciers 
of  the  New  Zealand  Alps.  2.  That  probably,  in  Australia,  the  local 
glaciers  of  the  Alps  melted  before  reaching  the  2,000ft.  levels  within 
the  valleys  which  descended  continuously  from  the  elevated  snowfields ; 
and  in  Tasmania  it  is  most  probable  tbat  only  on  the  western  slopes  of 
our  western  highlands  was  there  sufficient  precipitation  to  yield  glaciers, 
any  of  which  did  not  reach  the  sea,  and  probably  were  melted  within 
their  own  valleys  before  reaching  the  1,000ft.  level.  3.  That  the  date 
at  least  of  our  most  refrigerated  period  was  probably  isoohronooa,  and 
mainly  caused  by  the  maximum  cycle  of  eccentricity  of  the  earth's  otbi^ 
with  winter  in  aphelion,  probably  near  to  the  beginning  of  our  Neogene 
Period,  say  860,000  years  ago.  4.  That  if  the  latter  be  true,  it  proves 
that  the  astronomical  theory  by  itself  (i.e.,  without  concorrenoe  of 
geographical  conditions)  would  not  adequately  account  for  the  ioe  ageof 
Europe  and  Noith  America,  nor  for  the  absence  of  marked  glacial 
phenomena  among  the  earlier  tertiary  deposits  of  Europe,  at  points  oi 
time  conourriog  with  the  earlier  cycles  of  eccentricity  of  the  earth's  orbit 
with  winter  in  aphelion.  I  do  not  expect  that  my  conclusions  will  be 
accepted  at  present  by  many  geologists  who  have  already  attained  to 
orystallised  views  on  the  matter,  but  even  theee  may  be  prepared  to 
allow  that,  granting  the  premises  assumed  by  me,  my  conclusions  folUnr 
as  a  logical  necessity.'* 

Messrs.  T.  Stephens  and  0.  H.  Greeks  having  made  some  observa- 
tions on  the  papers  read  and  the  subjects  dealt  with,  the  usual  votes  of 
thanks  to  the  contributors  were  passed,  and  the  meeting  concluded. 
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Tbe  momthly  meeting  of  the  Royal  Society  was  held  at  the  Moaenm 
on  Jaly  11.  Sir  Lambert  Dobeon  presided,  and  there  was  a  fair 
attendance  of  Fellews,  together  with  a  number  of  ladies.  Mr.  G.  BL 
Spenoer  was  elected  a  Fellow. 

CORBBSFONDKNOE, 

A  oommnnication  was  received  from  Mr.  James  Barnard,  Vice-presi- 
dent, offering  for  the  Society's  acceptance  a  likeness  of  the  late  Captain 
Montague,  a  former  Colonial  Secretary  prior  to  the  introduction  of 
responsible  government,  who  was  eminent  as  a  statesman  and  high- 
minded  English  gentleman,  and  who  was  instrumental  in  advancing  the 
Erosperity  of  the  colony  during  his  official  career,  Mr.  Barnard  said 
e  believed  the  portrait  to  be  unique,  not  having  heard  of  a  similar 
eopy  being  in  the  possession  of  any  resident  in  the  island. 
The  letter  and  portrait  were  laid  on  the  table  amid  applause. 

PBOPOSBI)  INTBODUOnON  OF  SOFT  WOOD  TREES. 

A  letter  from  Mr.  A.  Harley  to  the  Secretary  was  read,  in  which  the 
writer  asked  for  an  opinion  concerning  the  introduction  into  the  colonv 
of  soft  wood  trees,  such  as  the  Baltic  Pine,  Oregon  Pine  (North 
America),  and  Kauri  Pine  (New  Zealand),  but  especially  the  Baltio 
Pine,  according  to  the  latitudes  of  the  countries  where  they  grow 
nearly  corresponding  with  ours,  they  should  thrive  well  here.  "  The 
idea  origusated  from  noticins  a  tree  (a  spedes  of  fir)  growing  in  the 
grounds  adjoining  St.  GeorgeiB  Church,  and  near  the  entrance  to  tlie 
Snnday-schooL  It  is  over  9ft  in  circumferenoe,  and  has  not  beoB 
there  quite  dO  years,  so  that  I  consider  if  it  had  been  attended  to  when 
young  with  the  object  of  producing  timber  (by  toppins  off  the  branchesK 
instead  of  for  ornament,  it  would  have  b«en  much  longer  and  thicker 
at  the  butt.  Baltic  pines  are  imported  into  Tasmania  m  the  shape  of 
deals,  apple  oases,  aud  spars  for  vessels ;  a  spar  from  4in.  to  Om.  in 
diameter  sells  at  about  Is.  per  running  foot,  and  larger  ones  at  increasiog 

g rices,  and  often  they  are  not  obtionable  at  any  price,  although  pre- 
rable  to  other  woods  on  account  of  Its  lightness.  In  England  the 
spars  are  out  into  lengths,  and  used  for  the  supports  far  the  roofs  of 
ooal  mines.  They  might  be  grown  here,  and  introduced  Into  such  plaoea 
as  Broken  Hill  for  the  same  purpose,  as  our  colonial  timber  is  not  use4 
there  on  account  of  its  weight,  and  consequent  heavy  freight  on  the 
railways,  Oregon  pine  being  preferred.  I  believe  the  Baltic  pine  would 
be  fit  for  small  spars  a  few  years  after  planting  out.  Some  seeds  of  the 
trees  mentioned  might  be  introduced,  and  a  trial  on  a  small  soale  made 
perhaps  in  a  few  private  gardens,  where  they  could  be  tended,  to  see 
whether  it  would  be  advisable  to  cultivate  on  a  larger  scale." 

Hon.  C.  H.  Grant,  M.L.C.,  said  he  thought  the  prices  stated  rather 
exaggerated.  Baltic  spars  had  arrived  here,  and  were  difficult  to 
disTOse  of.  He  had  known  them  almost  given  away,  and  did  not  think, 
wittx  the  writer,  that  there  was  a  great  demand  for  them.  The  spare 
neatly  used  by  our  builders  were  cut  out  of  the  bush.  The  growth  of 
Baltio  timber  here  would  not  be  remunerative  for  that  purpose,  nor  for 
timber.  It  would  be  a  long  time  before  forest  trees  would  be  advanced 
Bufficientlv  for  building  purposes,  therefore  there  was  not  much  encour- 
agement for  anyone  to  start  on  their  own  account.  It  might  be  well 
for  the  Government  to  try  them  as  an  experiment  on  the  waste  lands  for 
the  benefit  of  futurity.  A  better  timber  to  plant  would  be  the  larch, 
which  was  more  valuable  in  every  respect,  being  useful  for  sleepers  and 
other  purposes,  for  which  Baltio  timber  was  far  inferior. 
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Mr.  R.  M.  Johnston  sftid  he  had  been  Riving  attention  of  late  to  the 
qnestion  of  the  importation  of  eoft  woods  into  this  colony.  Soft  wood 
was  so  easily  workable  for  some  parposes,  that  no  matter  how  excellent 
our  own  woods  were,  and  we  haa  some,  particularly  stringy  bark« 
which  was  very  good— yet  some  soft  woods,  such  as  the  kaari  pine  of 
New  Zealand  and  Baltic  timber,  were  imported  here  to  a  large  extent. 
It  had  occurred  to  him  that  there  was  a  very  large  amount  of  waste  lands 
in  our  upper  plateaux  that  if  experimented  on  would  be  found  suitable 
for  the  growth  of  such  timbers  as  we  now  obtained  from  Europe.  These 
lands  would  be  of  no  use  for  any  other  purpose,  fie  would  like  to 
hear  the  opinions  of  Baron  Von  Mueller  and  Mr.  Abbott  as  regarded 
the  proper  species  likely  to  succeed  in  these  upland  situations,  and 
moved  that  both  be  communicated  with  on  the  subject.  It  occurred 
to  him  that  such  a  planting  would  ia  the  course  of  15,  20,  or  30  years  be 
of  great  advantage  to  the  colony.     (Hear,  hear.) 

Hon.  N.  J.  Brown,  M.H.A.,  supported  the  motion,  and  said  he 
would  especially  like  the  matter  referred  to  Mr.  Abbott,  because  from 
time  to  time  trees  were  supplied  for  plantiog  in  various  country  places, 
and  he  noticed  that  the  Pinus  insignia  was  largely  used  for  this  pur- 
pose. But  Pinu9  insignia  was  utterly  useless  as  a  timber  tree,  and  if 
Baltic  and  other  useful  timber  could  be  grown  here  it  would  be  far 
better  for  Mr.  Abbott  to  have  a  supply  for  distribution.     (Hear,  hear.) 

Mr.  E.  D.  Swan  questioned  whether  the  expense  of  planting  the  trees 
and  carting  the  timber  would  not  be  against  their  introduction,  and 
whether  the  cost  would  not  be  more  than  that  of  getting  the  timber 
from  its  native  country. 

Mr.  A.  O.  Green  said  the  question  attracted  a  good  deal  of  attention 
40  or  60  years  ago  in  England,  where  there  were  large  tracts  of  healthy 
land  with  a  hard  pan  underneath.  This  land  was  useless,  bnt  it  was 
found  to  be  reclaimable  hy  the  planting  of  fir  trees,  which  in  30  yean 
became  remunerative.  In  15  years  they  were  thinned  out  and  the 
spars  sold.  The  timber  we  got  here  was  cut  from  trees  not  more  than 
1ft.  in  diameter.  Trees  would  srow  to  that  extent  in  this  climate 
within  15  or  20  years,  and  would  probably  be  planted  by  many  people 
roond  their  homesteads  and  become  very  remunerative.  The  timber 
obtainable  here  was  very  good,  but  the  Boit  timber,  if  good,  was  expen- 
sive, aod  the  want  of  good  soft  timber  was  felt  by  every  builder  in  the 
colony.  Timber  native  to  this  colony  would  not,  with  few  exceptions — 
keep  its  form  when  planed.  This  was  a  disadvantage  against  onr  hard- 
woods. Something  might  be  done  here  as  was  done  with  the  waste 
lands  in  Denmark,  where  very  large  wastes  had  been  brought  under 
cultivation  for  the  growth  of  fir  trees,  and  this  had  also  been  done  In 
England.  W  aste  lands  that  would  not  keep  a  sheep,  scarcely  a  kan- 
garoo, might  be  utilised  for  these  purposes.     (Applause.) 

Sir  Lambert  Dobson  said  we  had  one  very  good  soft  wood  in  this 
oolony—buon  pine.  But  that  was  vei*y  rapidly  djioff  out,  and  soon 
there  would  be  none  in  the  country.  There  was  no  doubt  that  if  the 
button-grass  plains  could  be  made  to  grow  Baltic  timber,  or  anything 
else  it  would  be  turning  into  the  useful  what  was  now  useless.  At  any  - 
rate,  if  the  experiment  were  made  it  woald  be  a  step  towards  the 
solving  of  the  question,  and  it  might  bring  out,  in  one  way  or  another, 
the  way  how  the  proposal  might  be  carried  out  hereafter.  (Hear, 
hear.) 

The  motion  was  carried  unanimously. 

the  geology  of  the  lake  ST.   CLAIR  DISTRICT. 

Mr.  Graham  Officer,  B.So.,  Melbourne  University,  contributed  a 
paper  on  **The  Geology  of  the  Lake  St.  Clair  District,  Tasmania." 
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It  wai  an  attempt  to  give  some  aosount  of  the  main  geological  featarea 
of  the  district,  from  observations  made  daring  a  recent  visit  to  the  lake 
by  a  party,  inolading  Professor  Spencer,  of  Melbourne  University,  the 
writer,  and  several  others.  The  inclement  weather  prevented  extensive 
bservations ;  therefore  the  present  account  purported  to  be  nothing 
more  than  a  geological  sketch.  Lake  St.  (llair  is  situated  on  the  gteat 
central  greenstone  plateau  of  Tasmania,  near  the  western  boundary  of 
the  plateau,  and  a  little  to  the  north  of  the  central  part,  its  norlhers 
shore  being  cut  by  the  parallel  42deg.  S  Ut.  The  elevation  of  the 
<2aeen  of  Tasmania  lakes  is  about  2,400ft.  above  sea  level,  and  it  lies  in 
a  long,  deep,  narrow  valley,  bounded  on  the  east  by  the  Traveller 
Range,  and  its  off-shoots  Mount  Ida  and  the  Rugged  Monntaina 
between  it  and  the  Ducane  Ranse ;  and  on  the  west  by  Mounts 
Olympus,  Byron,  and  Manfred.  The  lake  is  11  miles  long,  and  its 
greatest  breadth  about  two  miles,  with  a  recorded  depth  of  water  of 
690ft.  At  the  north  end  the  valley  extends  to  the  foot  of  the  Dacane 
Ranges,  some  10  miles  beyond  this  extremity  of  the  lake.  The  soathem 
shore  shelves  up  to  a  succession  of  low  greenstone  ledges  and  button- 
grass  flats.  The  shores  of  the  lake  are  remarkably  regular,  and  at  the 
southern  end  occur  the  only  indents  of  importance --Cynthia  Bay  on 
the  west  and  the  Lake  Basin  on  the  east.  The  latter  is  almost  land- 
locked. From  it  the  Derwent  starts  on  its  way  to  the  south.  The  lake 
is  fed  by  anmerous  streams  and  torrents,  the  principal  ones  being  the 
Narcissus  (Hamilton),  on  the  aorth,  flowing  from  the  Ducane  Moun- 
tains ;  on  the  e«st  a  stream  from  Lake  Laura,  and  another  from  the 
mountains  behind  Mount  Ida ;  while  Gyntnia  Bay  receives  the  Cavier. 
The  latter  river  rises  ftom  Lake  Petrarch,  a  small  sheet  of  water  just 
tinder  Olympas  on  the  opposite  side  from  Lake  St.  Clair,  and  about 
fi60ft.  above  it.  The  Cuvier  flows  down  a  broad,  undulating  valley, 
known  as  the  Vale  of  Cuvier.  This  valley  runs  in  a  S.E.  and  N.W. 
direction,  and  is  bounded  on  one  side  by  the  Olympus  Range,  and  on 
the  other  by  Mount  Hagley.  The  most  important  point  at  present  in 
the  geology  of  this  district  is  the  relation  of  the  greenstone  to  the  car- 
boniferous rooks.  It  may  be  said  that  Mount  Olympus  affords  the 
key  to  the  geology  of  the  district.  There  seems  to  be  no  reason  to  doubt 
that  the  sedimentary  beds  extend  right  along  to  the  N.  W.  extremity  of 
the  mountain,  occupying  the  same  position  relative  to  the  greenstone  at 
this  side  that  they  do  on  the  other.  This  is  indicated  by  the  numerous 
and  often  very  large  blocks  of  sandstone  and  cooglomerate  that  occur 
mingled  with  masses  of  greenstone  towards  the  upper  end  of  the  Cuvier 
Valley.  The  summit  of  Mount  Olympas  is  much  like  that  of  Moont 
Wellington.  A  noticeable  feature  was  the  presence  of  several  large 
fissures,  but  as  to  their  origin  he  did  not  care  to  speak  definitely. 
Perhaps  they  were  due  to  dislocalions,  perhaps  to  the  undermining 
action  of  water  in  wearing  away  the  underlying  rock.  The  appearances 
seemed  to  him  to  point  clearly  to  the  greenstone  being  of  later  date  than 
in  the  sandstone.  No  sign  was  seen  of  the  elder  palaeozoic  rocks  repre- 
sented in  Mr.  Johnston^  map  as  occurring  in  the  Cuvier  Valley.  The 
origin  of  the  lakes  of  the  great  central  plateau,  continued  the  writer  in 
samming  up,  is  a  question  which  affords  ample  scope  to  any  geologist 
who  will  undertake  their  investigation.  Lake  St.  Clair  was  first  sap- 
posed  to  be  a  crater  lake,  but  of  this  there  is  no  evidence.  As  Tasmania 
18  undergoing  a  movement  of  upheaval  the  rivers  must,  geologically 
speaking,  be  rapidly  lowering  their  channels.  The  course  of  the  Derwent 
affords  ample  evideuce  of  this.  And  thus  the  lev^l  of  the  Lake  St.  Clair 
waters  must  be  gradually  being  reduced.  From  the  top  of  Mount 
Olympus  we  counted  about  30  lakes  and  tarns  on  the  opposite  plateau, 
occopying  undoubted  rock  bfl^os  in  the  greenstone.  We  did  not  find 
the  slightest  trace  of  g^aciation.  I  am  much  inclined  to  the  opinion 
that  most  of  the  basins  of  the  Traveller  Plateau  lakes  will  be  found  to 
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be   Mtitfftotorlly^  ez|»lKiDed    by    the   ordinary^  proeeti   of    irnbAttiil 


weathering  and  denndatton.    We  fonnd  no  ftmaih  in  situ  in  tbe  i 
ttone  of  this  region,  bat  en  the  beaoh  abont  the  boathoate  plecai  ti 
eiUoifled  wood  are  not  nnoommon.    Colonel  Legge  gives  a  Tery  clear  i 
Aconrate  desoriplion  of  this  r^ion,  and  his  paper  was  of  moefa  i 


KOTBS  ON  THE  GEOLOOT  OV  LAKE  8T.  CIAIB  AlTD  ItS   VtmnBOVKOOOD. 

Mr.  R.  M.  Johnston,  F.L.8.,  read  an  elaborate  paper  under  tUs 
title  '*  together  with  a  brief  reriew  of  the  prebalMs  origin  of  oar 
numerous  lakes  and  tarns."  He  dealt  especially  with  the  previMB 
paper,  and  said  it  would  hare  been  better  if  Mr.  Officer  liad  given  new 
work  rather  than  what  had  already  been  better  contribated  33  yeara 
previously  by  Mr.  Gould.  Apart  from  the  unrivalled  beauty  ef  tbe 
Boenery,  there  was  nothing  peonltar  in  the  geological  features  of  taim 
fll  Clair  and  its  immediate  neighbonrhood  which  was  not  oommoo  ts^ 
and  far  more  perfectly  represented  by,  nearly  all  the  elevated  greenstcae 
mountains  and  plateaux,  forming  the  most  familiar  physiographw 
features  of  the  greater  part  of  TassMuoian  landscape.  From  tsof 
obswvations  he  had  arrived  at  the  conclusion  that  our  larger  lakes  sa 
the  higher  levels  of  greenbtone  plateaux,  such  as  Lakes  St.  Clair,  Sotel^ 
Echo,  Arthur,  and  the  Great  Lake,  together  with  innomerable  lakelete 
and  lagoons,  had  been  mainly  determined  by  the  original  inregnlaritiei 
of  surface,  produced  partly  by  the  anastomoses  of  successive  flows  of 
greenstones  during  ^eir  eruption,  and  partly  by  the  nne4|aal  eontrao> 
tioo  due  to  the  laek  of  homogenity  of  the  cooling  snrfaoes  ef  tbe  nsote 
■Mssive  horizontal  flows  of  greenstone  magnia  so  oharaoteriiUo  on  the 
mountain  plateaux  of  Tasmania,  and  which  cover  continooosly,  or  in 
an  anastomosing  network  of  ran|;es,  so  large  a  portion  of  the  superficial 
area  of  eastern  Tasmania.  This  conclusion  had  again  and  again  been 
forced  upon  his  mind  by  the  closer  stody  of  our  upland  lake  systens^ 
as  it  seemed  to  account  satisfactorily  for  all  the  known  facto,  and* 
moreover,  it  was  in  harmony  with  the  views  of  lead  log  physicists  when 
oontemplatioe  the  causes  which  produced  the  initial  and  tuuversal  irra- 
gulartties  o!  surface  on  our  globe,  and  which  in  their  torn  determsBed 
the  limits  of  land  and  sea. 

NOTES  ON  SOME  NSW  AND  BABE  FISH.  * 

Mr.  A.  MoBTON  described  a  new  fish,  found  at  Bruny  Island.  Dr. 
Bamsay,  Curator  of  the  Australian  Museum,  considered  tiie  Bmay 
Island  specimen  very  similar  to  Centrvna  scUviani,  Mr.  Ogilvy,  however^ 
after  a  special  examination,  came  to  the  conclusion  that  the  Tasmanisn 
specimen  might  fairly  be  differenMited  from  the  Meditcrraneaa  and 
tiastern  Atlantic  O.  acUvianu  Mr.  Morton,  therefore,  proposed  to  oaU  ti» 
local  specimen  C.  brunUnsU, 

Mr.  MoBTON  also  drew  attention  to  six  rare  fish  that  had  been  re- 
oeatly  caught  off  Tasman  Island,  in  70  fathoms,  by  some  fisheroMn, 
while  fishing  for  trumpeter.  On  examication  they  proved  to  be 
Suremetopos  joknstonii,  the  type  specimen  he  (Mr.  Morton)  had 
described  in  1887. 

MISCELLANEOUS. 

The  Secbetabt  laid  on  the  table  the  fourth  volame  of  the  "  Joomal 
of  the  Australasian  Association  for  the  Advancement  of  Science,"  and 
said  that  as  editor  of  the  journal  he  considered  it  his  duty  to  ask  for 
the  thanks  of  the  Society  to  Messrs.  Strutt,  Qrabame,  and  Hogg,  of  the 
Government  Printing  Office,  and  the  department  generally,  for  tha 
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▼aintble  MStstance  they  had  rendered  in  its  prodaoHon.  The  volume 
was  fcreater  than  the  three  precediag.  ones,  and  ooatained  a  great 
number  o!  valuable  papers. 

Mr.  James  Babnabd  seconded  the  vote  of  thanks,  which  was  carried. 

The  SiGBBTABT  laid  on  the  table  "  The  Proceedings  of  the  Rov^l 
Society  of  Tasmania  for  1892^"  and  a  volame  lent  by  Messrs.  Waldh 
and  Sons  on  "  The  Great  Barrier  Reef,"  by  Mr.  Saville  Kent. 

Votes  of  thianks  were  accorded  the  contributors  of  papers  and  donors 
to  the  Society,  and  the  meeting  terminated. 
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AUGUST,  1893. 

There  waa  a  large  atteodaDoe  of  the  Fellows  of  the  Royal  Society  on 
August  16tb,  and  many  ladies  were  also  present,  to  welcome  the  new 
k:*reaident,  Uia  Excellency  Viscount  Glormanston,  K.C.M.G.,  on  the 
occasion  of  his  taking  the  chair  for  the  first  time  at  one  of  the  monthly 
evening  meetings.  The  President,  who  was  accompanied  by  his  Private 
Secretary  (Mr.  J.  F.  Alexander  Rawlinson),  was  received  by  the  Council, 
and  on  taking  his  seat, 

Mr.  James  Babnabd  said :— *' Your  Excellency, ~I  have  the  pleasing 
duty  as  senior  Vice* President,  on  behalf  of  the  Council  and  Fellows 
of  the  Royal   Society  of  Tasmania,   to   present  an  address  of  oon- 

Smtulation  to  Your  Excellency  upon  receiviog  the  appointment  of 
ovemor  of  Tasmania  as  Her  Majesty's  representative.  And  I  have 
also  to  tender  a  hearty  welcome  to  Your  Excellency  upon  your  presence 
here  this  evening,  and  upon  your  assuming  the  obair  of  the  Royal 
Society  as  its  official  president.  From  your  Excellency's  wide  experience, 
gathered  in  various  spheres  of  official  life  in  the  service  of  the  Crown« 
the  hope  is  entertained  that,  after  the  example  of  many  of  your  dis- 
tinicuisbed  predecessors,  your  Excellency  may  be  inclined  to  commu- 
nicate to  the  Society,  at  its  monthly  evening  meetings,  the  fruits  of 
your  observation  and  remarks  in  other  and  oiffeient  climes  as  to  be 
eventually  embodied  in  the  printed  transactions  of  the  Royal  Society." 
(Applause.) 

The  Seo&btabt  (Mr.  A.  Morton)  read  the  address  :— 

To  His  Excellency  the  Right  Honourable  Viscount  Gk)RMAN8TON/Kjiight 
Commander  of  the  Most  Distinguished  Order  of  Saint  Michael  and  Saint 
Qeorge,  Qoveroor  and  Commander-in-Chief  in  and  over  the  colony  of  Tas- 
mania and  its  dependencies.  May  it  please  Your  Excellency.— We,  the 
Council  and  Fellows  of  the  Royal  Society  of  Taemania,  desire  to  offer  our 
loyal  congratulations  to  Your  Excellency  on  assuming  the  Government  of 
Tasmania  as  representatiye  of  Her  Most  Gracious  Majesty.  In  ISU  Her 
Majesty  siKnifled  her  consent  to  become  patron  of  the  (Society ;  and  by  one 
of  Its  fundamental  rules  and  constitution,  the  Governor  for  the  time  being 
is  the  President.  We  believe  that  it  will  interest  Your  Excellency  to  learn 
that  the  Royal  Society  of  Tasmania,  founded  by  eminent  pioneers  of  scientiflo 
research,  was  the  first  to  be  enrolled  under  royal  patronage;  that  it  has 
passed  its  jubilee;  and  that  its  printed  transactions  comprise  numerous 
volumes  of  valuable  scientific  information.  Many  of  Your  Excellency's  pre- 
decessors have  taken  a  warm  personal  interest,  in  Uiis  Society,  as  shown  by 
their  presence  at  its  sessional  meetings,  and  by  their  contributing  to  its 
transactions,  and  we  cherish  the  hope  that  it  will  prove  agreeable  to  Your 
Excellency  to  take  an  active  interest  in  the  proceedings  of  the  Society.  We 
trust  that  health  and  happiness  to  yourself,  Liody  Gormanston,  and  family 
will  attend  the  whole  period  of  your  administration  of  the  government  of 
this  colony.  We  remain  Your  Excellency's  very  obedient  servants— <^lgned) 
'Jamee  Barnard,  Yice-presiiSent  ;  W.  L.  Dobson,  Vice-president ;  J.  W. 
Agnew,  Vice-president ;  T.  Stephens,  Vice-president.  A.  G.  Webster,  C 
T.  Belstead,  R.  M.  Johnston,  Russell  Young,  C.  H.  Grant  Nicholas  J. 
Brown,  J.  B.  Walker,  W.  V.  Legge^  members  of  the  CounclL  Alexander 
Morton,  Secretary.    Hobart,  August  15, 188S. 

The  Pbisident  said  :  Mr.  Barnard,  ladies,  and  gentlemen— I  thank 
yon  most  sincerely  for  the  very  cordial  welcome  you  have  fl^iven  me 
here  as  representative  ef  Her  Majesty  and  as  (Governor  of  this 
oolony.  1  have  heard,  previous  to  arriving  in  this  colony,  a  great 
deal  of  the  transactions  of  the  Royal  Society  of  Tasmania,  and  ot  the 
great  food  that  has  been  conferred  on  the  colony  by  it  from  my  prede- 
cessor and  friend*  Sir  Robert  Hamilton— (applause)— your  late  President. 
I  feel  highly  honoured  by  being  permitted  to  occupy  the  presidential 
chair  of  the  Royal  Society  of  Tasmania  which,  as  your  Vioe-president 
has  just  told  me,  devolves  on  the  Governor  of  this  colony.  And  I  can 
assure  you  that  during  my  tenure  of  that  office  I  will  do  all  in  my  power 
to  promote  the  interests  of  the  Royal  Society,  feeUng  sure  that  by  ao 
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doing  I  shall  be  promoting  the  beat  interests  of  this  coontry  and  the 
happiness  of  its  inhabitants.  (Applause.)  I  have  only  further  to  say 
that  I  feel  deeply  thankf nl  for  your  kind  reference  to  Lady  Gormaoston, 
and  I  regret  that  she  is  not  present  here,  and  to  myself  and  family. 
(Applause.) 

OORBESPONDENCE. 

Apologies  for  absence  were  received  from  the  following  members  of 
the  Council:— Hon.  N.  J.  Brown,  M.H.A.;  Colonel  W.  V.  Legge,  R.A.5 
and  Mr.  J.  B.  Walker. 

PROPOSED  CONIFERS  PLA19TATION8. 

The  following  notes  were  read  on  the  proposed  planting  of  conifer® 
in  Tasmania  :— 

By  Baron  Fkrd.  Von  Muellbb,  F.R.S.,  K.C.M.G.:—"  With  much 
pleasure,  dear  Mr.  Morton,  I  respond  to  the  request  of  the  Boyal  Society 
of  Tasmania,  as  moved  by  your  distinguished  Fellow,  Mr.  B.  M. 
Johnston,  and  supported  by  the  Hon.  N.  J.  Brown,  that  I  should,  alonff 
with  our  able  friend,  Mr.  Abbott,  give  my  opinion  on  the  advisability  ol 
growing  the  Pinua  iilvestris  on  a  commercial  and  industrial  scale  in  Tas- 
mania. Your  island  is  nndoubtedly  particularly  well  fitted  on  account 
of  its  generally  cool  climate  for  the  rearing  of  this  pine,  as  compared  to 
most  other  regions  of  Australia.  Moreover,  in  your  lowlands  the  growth 
will  be  of  more  celerity  than  in  Britain,  and  the  same  remark  applies, 
of  course,  to  the  larch  and  other  trees  mentioned  ab  the  F  oyal  Society's 
last  meetlDg.  But,  as  besides  the  red  deal,  also  the  timber  of  the  European 
white  deal  (from  Pinus  pirla)  is  much  imported  here,  that  species,  as 
well  as  the  leading  lumber  pines  of  North  America,  would  deserve 
attention  for  forestral  purposes  in  Tasmania  also,  thus  particularly 
Pinua  8trobu8,  P.  dougloHi^  P.  lamber  iiana;  nor  should  the  vast 
timber  pines  of  the  Himalayas  be  lost  sight  of,  such  for  instance  as  the 
Pinus  deodara  and  P,  excelsa.  Several  other  species  of  prominent 
timber  value  are  mentioned  in  my  work  on  *  Select  plants  for  industrial 
culture  and  naturalisation,  with  notes  as  to  their  respective  properties.' 
Pinus  insignis  has  never  been  recommended  by  me  for  any  value  for  its 
wood,tbut  in  wild  climes  is  unsurpassed  for  its  quickness  of  growth, 
it  towering  now  in  Melbourne  already  over  high  buildings,  after  I 
reared  this  splendid  pine  first  of  all  in  Australia  K>r  extensive  distribu- 
tion already  in  the  fiftieth  year  of  this  century,  its  importance  for 
shelter  and  sanitary  purposes  having  since  then  also  been  recognised. 
When  pine  plantations  are  to  be  formed  for  future  profitable  timber 
fields,  several  considerations  press  on  attention  at  the  outset.  1.  To 
adopt  precautionary  arrangements  for  the  safety  of  the  trees  against 
bush  fires,  therefore  localities  not  too  dry  but  intersected  also  by  water- 
courses. 2.  To  choose  only  land  which  by  inaccessibility  or  sterility 
cannot  become  readily  arable.  3.  To  have  the  means  of  removing  the 
timber  finally  at  easy  carriage,  which  may  be  partly  by  floating  the 
wood  down  streams.  In  a  discourse  which  I  delivered  25  years  ago  on 
*  Forest  oolture  in  relation  to  industrial  pursuits '  (of  which  I  send  you 
already  a  Califomian  reprint),  I  have  alluded  to  many  other  subjects 
concerning  intended  tree  plantations  for  timber,  so  that  I  here  now 
perhaps  only  need  add  the  suggestions,  that  official  applications  be  made 
to  the  Governments  of  Canada  and  British  India  for  adequate  supplies 
of  pine  seeds  of  the  requisite  kinds.  The  extreme  scantiness  of  coni- 
feraceans  in  the  native  vegetation  of  Australia  renders  also  the  New 
Zealand  kauri  all  the  more  eligible  from  their  respective  territories." 

By  Mr.  F.  Abbott  : — **I  entertain  no  doubt  but  that  favourable  sitea 
exist  in  the  colony  suitable  for  the  extended  cultivation  or  growth  of  the 
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^rsrioiM  ipedM  of  eonifene,  whkh  for  the  most  part  famlih  the  4e4li  <rf 
•ommeroe,  and  that  eventaally  gnht  benefit  would*  aoerae  to  the  eolmiy 
from  the  ondeirtakiDK.  But  Mfore  enteriog  upon  a  work  of  this  deeerip- 
tioQ'it  would  be  eaientlally  neeeaaary  that  aome  proper  organiMition 
ahoold  be  formed  for  the  porpote  of  carryinii;  aaccea^fally  th«»  work  in 
hand.  To  be  of  any  oommercial  valae  largo  tracts  of  land  would  have 
to  be  operated  upon,  which  would  entail  proper  forest  conservancy,  not 
alone  for  the  seleotion  of  the  most  suitabiespecies  for  the  various  soils 
and  districts,  bat  also  for  the  doe  ptoteotion  of  the  plants  in  their  ^ar]^ 
stages  from  fire,  browsing  of  anioials,  and  other  dangers,  and  later  on 
provision  would  have  to  be  made  for  systematic  tbionhig  of  the  speoiea 
and  general  arrangement  In  all  forest  culture  the  benefits  u>  be  derived 
are  indefinitely  deferred,  and  on  this  account  private  individuals  seldom 
•nttr  on  the  work  to  any  extant,  «nd  it  therefore  becomes  essential  that 
the  initiatory  steps  should  be  by  the  Government  as  a  national  under- 
taking.  As  a  rule  the  larger  kind  of  conifers,  grown  for  timber  pur- 
poses, do  not  thrive  on  the  lowlands,  but  always  remain  stuntsd  and  of 
utMe  eommereial  value,  but  at  an  elevation  of  about  1,000ft.  the  growth 
would  be  mueh  more  satisfaetory,  and  good  results  would  be  obtained. 
Pinna  Hlveatria  would  probably  require  a  higher  altitude,  as  it  is  always 
of  stunted  growth  on  the  lowlands  or  plaios.  The  larch  also  would 
thrive  at  a  higher  altitude,  as  frequently  on  the  plains  it  dies  ont  during 
drought.  The  Soltara,  Dammaris  anstralis,  would  require  a  moist 
situation  for  successful  culture  ;  it  is  generally^  stunted  in  growth  when 
fully  exposed  on  the  lowlands.  In  the  event  of  any  effort  being  made 
to*start  the  forest  culture  of  soft-wovded  trees,  the  following  should  be 
given  a  trial,  as  they  are  all  valuable,  and  for  tbe  most  part  of  'largo 
growth,  and  would  be  likely  to  give  |^d  results  on  suitable  sdU. 
dbiea  eocedsa,  the  Norway  spruce,  white  deal  or  Baltic  fir  of  commeroe, 
good,  lofty,  of  fast  growth  and  hardy.  Abies  menzieHit  good  timber 
tree.  Ahiiu  dougltuii^  the  red  fir,  a  good  large  tree  producing  good 
spars.  Sequoia  eempemirena,  the  redwood,  large,  of  quick  growtb,  stdt* 
able  for  wet  ground.  Pinus  strobua,  the  white  pine,  said  to  be  of  quicker 
growth  than  the  iardi,  good.  Pinns  reainoseTf  Canada,  red  pine,  saH  to 
Be  one  of  the  best  timbers.  Pintis  sUvettris,  the  Scotch  pine,  also 
Russian  and  Baltic  pine,  good  on  suitable  soils.  Pinus  anstUKO^  good 
for  moist  ground.  The  following  should  also  find  a  place  in  forest 
culture,  being  of  good  commercial  value  :— The  black  walnut,  Jugkms 
nigia,  good  wr  oabinet  work.  The  American  hickory,  tbe  ash,  and 
elm,  fer  coachbuilders'  work,  and  also  the  white.poplar,  aod  Cork  oak. 
Pinus  ineignis  appears  generally  to  be  held  in  bad  repute  by  many,  but, 
aooording  to  the  report  of  the  Woods  aod  Forests  Conservancy  of  South 
Australia  for  1801,  this  tree  has  been  unfairly  condemned.  Trees  Of  10 
years'  growtb,  grown  en  poor  sandy  soil,  were  cut  up,  -and  vatioos 
artidse  manufactured  from  the  timber — tables,  ladders,  and  fences — %\\ 
of  which  have  been  thoroughly  tested,  and  compare  advantageously  with 
articles  manufactured  from  imported  deals.  The  timber  takes  a  good 
polish,  and  requires  less  dressing  with  the  plane  than  other  deals, -and  is 
very  tough  and  not  liable  to  split  on  exposure.  The  difficulty  of  aplttting 
iMs  timfiNsr  is  said  to  be  the  reason  why  it  has  been  unfairly  oondemned. 
As  Pimts  imignis  is  one  of  our- fastest  growing  trees^not  over  •partieular 
as  to  soil  Mid  situation,  'and  becomes  of  oommercial  value  in  less  time 
than  any  other  species,  I  would  consider  it  indispensable  for- expended 
planting  where  a  quick  return  would  be  a  oonsideration.** 

By  Mr.  A.  Haslct  :—**  I  quite  agree  with  Mr.  Grant  re  introduetion 
of  larch,  but  not  to  the  exclusion  of  the  Other  trees  mentioned.  Sootcn 
fir  might  also  be  included ;  it  makes  splendid  boat- boards,  and  I  have  it 
from  reliable  authority  tlut  larch  trees  16  years  after  being  planted  out 
have  been  out  into-atavas  lor 'herring  barrels.  The  bark  of  the  larch  ia 
idao iMed;foritaaniBg  purposes,    ^beprloe waaaot^ 
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By  Mr.  A.  0.  Grben,  who,  in  soine  valatble  remarks  on  **  UsefiU 
ootiiferffi  for  Tasmanian  planting/*  said  we  had  in  this  colony  four  very 
oteful  and  valaable  varieties  of  iodigenoas  pine  timber  trees  : — Sacry' 
dittm  franklinii,  Huon  pine,  a  timber  of  the  first  rank  for  all  parposes, 
either  wet  or  dry ;  habitat,  moist  alluvial  flats.  Arthrotcuei  cuvrusoidei^ 
Eioff  William  pioe,  a  magnificent  wood  for  panelling  and  all  joiners' 
work  ;  found  from  the  Don  to  Port  Davey  on  ridges.  Frentla  veiUtncUif 
Oyster  Bay  pine,  a  very  strong,  durable  wood,  suitable  for  masts,  tMe- 
graph  poles,  and  framing ;  found  on  the  East  Coast  on  poor  gravelly 
soils.  Phyilodadus  rhombcidaJLU^  celery-top  pine,  another  very  strong 
wood  remarkable  for  the  small  amount  of  its  shrinkage,  fit  for  floor 
boards  and  framing  of  all  kinds.  With  the  exception  of  the  Huon  pioe, 
all  these  timbers  might  be  said  to  be  unknown  in  the  workshops  of  the 
island,  although  of  the  very  best  quality  for  their  several  purposes.  All 
oome  readily  from  seed,  or  might  be  transplanted  when  young,  and 
would  flourish  upon  most  soils  if  not  holding  stagnant  water.  Thus  a 
very  usOful  work  might  be  done  in  systematically  planting  our  own 
very  valuable  iodigenoas  trees  in  more  accessible  localities  than  those  in 
which  they  were  now  found,  and  in  preserving  the  natural  thickets  of 
young  trees  from  destruction  by  fire  or  by  the  trampling  of  cattle. 
Besides  these,  however,  it  would  be  most  advantageous  to  the  colony 
to  grow  other  classes  of  conifersd,  the  timbers  of  wnich  now  had  to  be 
imported.  The  most  useful  wero  : —PmtM  ailvestria,  Scotch  fir;  Pinua 
larieio,  Corsioan  pine ;  Larix  europ{Ba,  the  larch ;  Pinua  cembra ; 
Pinus  pinaster,  the  cluster  pioe.  These  would  all  grow  upon  any  soil 
except  pure  olay.  Mr.  Green  concluded  an  exceptionally  able  paper  by 
urging  the  desirability  of  securing  the  co-operation  of  the  various 
Government  departments  in  the  pkntingof  ooaifersB. 

A  lengthy  discussion  followed,  in  which  Hon.  C.  H.  Grant,  M.L.C.; 
Messrs.  Russell  l^oung,  A.  Mault,  R.  M.  Johnston,  and  Fiaobam  t«ok 
part. 

The  President  said  that  when  he  undertook  the  presidential  ohair 
he  did  not  expect  to  have  to  often  open  his  lips  in  such  a  learned  aod 
sctent'tfio  Society,  f er  he  saw  from  some  of  its  transactions  that  they  dealt 
with  astronomy,  and  he  honestly  confessed  that  he  know  very  little  about 
such  things.  (Laughter.)  Bat  by  a  carious  ooinoidenoe  the  ^subject 
the  Society  was  now  considering  was  one  that  he  bad  taken  for  many 
years  the  greatest  pleasure  and  delight  in  during  all  Lis  travels,  and 
they  had  been  pretty  extensive.  (Applause.)  In  Japan  they  looked 
upon  him  as  a  kind  of  harmless  lunatic  because  he  always  went  about 
with  a  tape,  and  whenever  he  came  to  a  big  tree  wanted  to  measure  it. 
(Laughter.)  He  gave  the  Society  a  lengthy  description  of  personal 
experience  and  observation  in  conifer  growing.  In  summarising  bis 
views  he  said  it  appeared  to  him  that  while  considering  the  propriety 
of  introducing  new  trees,  it  would  be  a  greater  advantase  to  the  colony 
to  preserve  its  own  timber,  and  the  attention  of  all  parties  should  be  to 
propagate  the  excellent  limber  the  colony  now  possessed  and  increase  its 
productiveness.    ( Applause. ) 

WOLFBAH  AND  NICKEL. 

Mr.  Adolphus  Oppenheimer  communicated  some  notes  on  the  minerals 
wolfram  and  nickel,  and  in  his  remarks  said :  A  great  revolution  in  the 
demand,  supply  and  value  of  nickel  was  wrought  by  the  discovery  of 
nickeliferous  ores  in  New  Caledonia.  The  price  came  down  to  46.  per 
lb.  and  even  less,  but  many  other  uses  were  found  for  it.  The  New 
Caledonian  ores  average  from  8  to  12  per  cent.,  much  being  lower.  A 
further  revolution  took  place  by  the  disoovery  of  an  enormous  deposit 
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at  Sudbury,  Ontario,  Canada,  and  the  price  now  atands  at  la.  Od.  per  lb. 
But  very  large  qaantitiftt  of  nickel  are  now  required  to  mate  the  nickel 
steel  used  for  armour  plates  in  war  ships,  and  for  other  war  material." 
With  regard  to  the  Taamaoian  nickel,  found  oear  the  Heazlewood  River, 
Mr.  Oppenheimer  said : — '*  A  balk  sampU,  which  has  been  assayed  for 
me  by  Mr.  Frederick  Danvers-Power,  of  Melbouroe,  gave  the  astonish- 
ingly rich  result  of  351  per  cent,  of  nickel.  The  niokeliferous  belt 
appears  to  have  a  north  to  south  strike,  and  can  be  traced  for  a  diatano« 
of  about  two  miles  ;  the  width  of  the  belt,  so  far  as  can  be  seen,  in  from 
600ft  to  1,000ft.  wide.  The  mount  is  of  serpentioe  rock  formation, 
about  700ft.  high,  and  on  the  northward  side  of  the  Heazlewood  River. 
It  is  surprising  to  me  that,  although  this  deposit  of  nickel  ore  has  been 
known  to  exist  for  some  years  past,  nobody  before  me  ever  recognised 
its  value.  Indeed,  I  am  informed  that  some  of  the  local  geologists 
mistook  the  sulphide  of  nickel  for  mispickel,  which  it  somen  hat 
resembles  in  appearance,  aud  one  so-called  authority  went  so  far  sks  to 
assure  me  that  the  very  best  nickel  ore  that  could  be  found  at  Heazlewood 
did  not  contain  more  than  7  per  oent.  of  nickel.  That  the  nickel  con- 
tents in  the  ore  by  far  exceed  the  7  per  cent,  so  much  mentioned  to 
me  as  '  the  very  best,*  is  proved  beyond  doubt  by  the  bulk  assay,  which 
save  the  astonishing  result  of  a  little  over  35  per  cent,  of  nickel  !  I 
Delieve  when  this  mine  is  opened  up  large  ore  bodies  averaging  20  per 
cent,  of  nickel  will  be  obtained,  and  it  is  certain  that  this  mine  will 
prove  in  the  near  future  to  be  of  immense  value.  As  I  believe  I  have 
been  the  first  to  recognise  the  value  of  the  ore  and  of  the  deposit,  and 
also  intend  to  work  it  and  be  the  first  exporter  of  nickel  ore  from 
Tasmania,  I  think  that  I  have  not  overstepped  the  boonds  of  vanity,  if 
such  there  be,  in  naming  the  mount  on  which  it  is  found,  'Mount 
Oppenheimer,'  after  my  wife." 

Hon.  P.  O.  Ftsh,  M.L.G.,  proposed  a  vote  of  thanks  to  the  President 
for  taking  the  chair. 

The  President,  in  acknowledging  the  compliment,  said  it  wonld 
always  be  a  pleasurable  duty  to  preside  over  the  Society  s  meetings. 
At  the  same  time  they  were  not  to  expect  him  to  speak  on  all  occasions. 
He  made  it  a  rule  never  to  speak  on  subjects  he  Knew  nothing  about, 
and  they  would  find  that  he  could  maintain  a  dignified  silence.  (Laughter 
and  applause.) 

A  vote  of  thanks  to  the  authors  of  the  various  papers  oonoluded  the 
proceedings. 
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SEPTEMBER,  1893. 

There  was  a  large  attendance  of  Fellows  and  ladies  at  the  meeting 
of  the  Royal  Society  oo  Tuesday,  12bh  September.  The  following 
telegram  was  read  from  Lord  Uormanston's  Prirate  Secretary : — 
*'  Governor  regrets  that  he  cannot  preside  at  meeting  to-night.**  SSir 
Lambert  Dobaon  was  therefore  votea  to  the  chair. 

Sir  R.  G.  C.  Hamilton,  K.C.B.,  LL.D.,  a  distinguished  patron  and 
promoter  of  the  objects  oif  the  Society,  was  elected  an  honorary  member. 
Mr.  Kobert  Kidsion,  F.R.rS.£.,  F.G.S.,  of  Edinburgh,  was  elected  a 
corresponding  member.  Messrs.  W.  A.  Harvey,  M.K.C.S.E.,  and  J, 
1^.  Propsting  were  elected  Fellows. 

NOTBS  ON    MOUNT  LTELL. 

"Notes  on  the  Mount  Lyell  mine."  By  E.  D.  Peters,  Jan.,  M.E.,  M.D. 

Some  remarks  on  the  paper  were  made  by  Messrs.  R.  M.  Johnston, 
W.  F.  Ward,  A.  O.  Green,  C.  H:  Grant,  T.  Stephens,  and  the  Chairman. 
All  affreed  that  the  paper  was  able,  highly  interesting,  and  very 
valuable.  Mr.  Johnston  found  a  difficulty  in  reconciling  Dr.  Peters* 
statement  that  the  mineral  deposits  at  Mount  Lyell  were  effected  by  small 
streams  when  he  did  not  allow  that  pyrites  were  soluble.  Mr.  Grant 
urged  that  the  oommercial  value  of  Mount  Lyell  should  not  be  over- 
rated, and  pointed  to  its  comparative  unfavourable  position  for  economic 
working. 

The  SsoBETART  (Mr.  A.  Morton)  drew  attention  to  some  specimens 
of  ore  from  Mount  Lyell,  and  read  the  following  result  of  three  days* 
work  at  the  mine  on  August  28,  29.  and  30,  the  information  having 
been  forwarded  to  the  Treasurer  (Hon.  John  Henry),  whose  Parlia- 
mentary duties  prevented  his  presence: — ''Raised  21  tons  3cwt.  ore; 
assayed  l,432oz.  silver  and  24  per  cent,  copper,  equal  to  32,288oz. 
silver  and  4  tons  copper  in  the  21  tons  3owt.  of  ore ;  worth  roundly 
£4,000  for  three  days'  work.    The  rich  vein  is  now  6ft.  thick.'* 

TAXATION  AND  COST  OF  UYING  IN  TASMANIA. 

Mr.  R.  M.  Johnston  read  an  elaborate  inquiry  as  to  the  varyins 
proportions  of  food  and  other  articles  embodied  in  '*  Cost  of  Living, ' 
in  relation  to  average  income ;  together  with  observations  relating  to 
the  proportion  which  taxes  on  food  and  other  articles  bear  in  relation  to 
the  total  taxation  of  various  countries.  He  said  that  the  cost  of  living 
in  every  country  was  almost  as  variable  as  the  widely  varying  fortunes 
of  olasses  and  individuals.  It  varied  with  the  average  wealth  and 
standard  of  living  of  countries  as  well  as  of  individuals.  MulhaU 
estimated  the  average  income  per  head  of  18  great  countries  at  £20  8s. 
per  inhabitant.  The  average  absolute  cose  of  living  in  Tasmania  he 
estimated  at  £11  10s.  7d.  per  head,  or  32*14  per  cent,  above  the  average. 
As  a  doubt  had  been  expressed  recently  by  a  very  accomplished  thinker 
whether  sugar  and  tea  contributed  less  to  local  taxation  than  dothing, 
a  careful  re-examination  of  the  matter  had  beoi  made,  with  the  result  of 
confirming  unmistakably,  so  far  as  Tasmania  was  concerned,  that  not 
only  was  the  amount  of  taxation  per  head  in  Tasmania  less  for  tea  and 
sugar  than  for  clothing  by  21-98  per  cent,  on  an  average  of  three  years, 
but  that  also  the  total  cost  of  tea  and  sugar,  indudmg  taxes  (cost  of 
living)  on  the  average  only  amounted  to  £1 13s.  7d.  per  head,  or  3*53  per 
cent,  of  average  income  per  head  ;  while  olothing,  as  an  important  and 
more  necessary  element  in  the  "  cost  of  living,**  averaged  about  £6 10s. 
lOd.  per  head  in  Tasmania,  or  14*72  per  cent,  of  average  income  per 
head,  riz,,  it  exceeded  the  total  cost  of  tea  and  sugar  together  by  £5  6s. 
3d.  9  or  fully  four  times  the  amount.    The  question  was  tiins  narrowed 
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down  to  A  itnall  iune,  vus^,  w^ieiher  it  J  would  be  more  easy,  for  the 
poorer  olaasea,  to  iiapose  an  additional  tax  of  68.  per  bead  on  olochiag, 
railing  it  to  148.  per  head,  or  to  inpoae  an  additional  tax  o£  38.  lid.  on 
tea  and  sngar,  raising  the  existing  tax  to  lOs.  2d.  per  head  ?  It  was 
clear,  if  no  other  qaaAifioation  ooold  be  established*  that  the  ad  valorem 
tax  in  its  eflect  oo  clothing  would  take  abont  28.  Id.  per  iiead  more 
from  the  poorer  dashes  than  the  alteroative  tax  upon  tea  and  sugar. 
The  paper  was  accompanied  by  a  series  of  tables,  illustrated  by  a 
diagram,  aod  concluded  with  a  hope  that  the  facts  set  out  might  be  of 
service  to  all  praetical  economists  and  statesmen  who  might  hare  to 
deal  with  matters  affecting  "  the  coat  of  liring  "  of  the  people  of  this 
colony.  He  allotted  Tasmanian  expenditure  based  on  the  OMan  of 
three  years,  as  follows  :~iSugarand  tea,  £242,908;  other  food,  £1,421,523; 
total  food,  £1,663,831;  dotbingb  £1,009,064;  rent,  houses,  £665,241; 
drink,  £544,219^  tobacco,  cigars,  £72458;  sundries  and  residoe, 
£2,885,555.    Total  expenditure,  £6,840,088. 

MISOBLLANEDUS. 

^Mr.  T.  Stephens*  paper,  giving  additional  information  respeeUng. 
oonifersd  pJantieg  in  Tasmania,  was  postponed,  but  Mr.  Stephens  pro- 
duced specimens  of  the  celery-top  pine,  also  two  other  specimena  to 
demonstrate  the  diffsrenoe  between  the  King  William  pine  and  the  red 
pine» 

Mr.  A.  O.  Green  also  produced  a  specimen  of  the  oelery-top  viam, 
as.  well  as  others  of  local  hardwoods  sunk  for  years,  in  the  ndlway 
bridge  at  Bridgowater,  to  prove  their  durability. 

Votes  of  thanks  to  the  oonttibutera  ot  pftpert  termiaated:  tba  pm^ 
ceedings. 

Oofceber  meatiBfl^  mumotheld^ 
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NOVEMBER,  I8ft3. 
The  raoDthly  meetiog  of  the  Royal  Society  wm  held  on  Tuesday* 
Kovember  14.    An  ^polofQ'  for  abeenoe,  caoeed  by  a  previooa  engage* 
ment,  was  read  from  His  JBzcelleDcy  Lord  Qonnaneton.      Sir  Laml)eri 
BdkMB  Waa  ▼•ted  to  the  ohair. 

OONIFBKS  PLANTING. 

"Farther  aotea  on  conifersB  planting  in  Tasmania,  by  Mr,  T*  Stephena» 
M.A.,  F.Q^."  The  paper  dealt  historically  with  previous  attempts 
that  had  been  made,  in  some  cases  with  great,  and  in  others  with 
moderate,  saooess,  to  plant  conifers  in  the  colony.  As  the  result  of  some 

flanting  emriments  by  the  late  Mr.  Joseph  Archer  at  Fanshanger,  in 
821,  four  nrs  grown  from  seed  now  remained,  the  largest  being  lift 
2in.  in  girth,  and  the  others  10ft.  7in«,  9ft.  lOin.,  and  9ft  4in.,  with 
heights  of  from  70ft  to  80ft  Four  other  old  fir  treea  from  the  first 
sowing  were  cnt  down  30  years  since,  and  the  boards  in  a  room  floored 
with  them  were  as  sound  as  the  day  when  they  were  put  down.  The 
PimiuB  kmgnia  was  the  most  rapid  growing  tree.  One  planted  about  25 
years  was  13ft  in  girth  and  another  10ft.  The  largest  waa  in  sandy 
loam,  and  the  other  in  gravelly  soiL  Amongst  those  who  did  much  to 
encourage  the  plantbg  of  foreign  trees  in  the  early  days  were  the  late 
Mr.  James  Denton  Toosey,  Mr.  William  Gibson,  of  Scooe,  the  late 
Mr.  Oeorge  Meredith,  and  particulars  were  given  of  many  of  the  trees 
they  planted.  Mr.  Stephens  feared  that  the  industry  was  one  to  be 
left  to  private  enterprise,  for  it  would  be  idle  at  present  to  ask  the 
Government  to  renew  the  attempt  to  establish  a  department  of  forestry. 
Something  might,  however,  be  done  to  protect  the  more  valuable 
Indigenous  trees  from  premature  destruction,  and  encouragement  might 
be  gTven  to  the  cultivation  of  useful  timber  trees  by  leasing  suitable 
tracts  of  the  waste  lands  of  the  Crown  at  a  peppercorn  rent,  on  the  sole 
condition  that  they  should  be  occupied  and  used  only  for  that  special 
purpose. 

Mr.  Stephens  explained  that  the  information  was  collected  hurriedly 
for  use  when  the  subject  first  came  before  the  Society  some  months  ago. 
With  more  time  no  doubt  it  could  be  greatly  supplemented. 

Hon.  G.  H.  Gbant,  M.L.G.,  and  Mr.  O.  B.  Gbbbn  made  some 
remarks  on  the  question  dealt  with. 

NOBIOLK  ISLAND. 

Mr.  J.  B.  Walkbe  read  some  "Further  Notes  on  Norfolk  Island," 
sketching  the  history  of  the  failure  and  abandonment  of  the  island  as  a 
penal  settlement,  and  the  transportation  of  the  inhabitants  to  Tasmania. 

Mr.  Stxthens  said  that  the  Sodetv  was  again  indebted  to  Mr* 
Walker  for  adding  another  chapter  to  the  history  of  Tasmania,  and  he 
hmd  no  doubt  that  in  time  to  come  is  would  be  embodied  in  some 
important  work  other  than  the  proceedings  of  the  Royal  Society.  (Uear, 
hear.) 

botanical  notes. 
Mr.  L.  RoDWAT  contributed  a  paper  dealing  technically  with  one  or 
two  plants  previously  brought  before  the  notice  of  the  Society,  but 
ohiefiy  with  plants  new  to  science  and  Tasmania,  with  details  and 
deeorqpUons,  and  going  on  to  allude  to  some  changes  in  the  nomeii- 
Qtetwe  of  some  ef  our  oommon  plants. 
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msoiLLAinEoni. 

The  SiOKRABT  (Mr.  A.  Morton)  drew  attentioii  to  the  Urge  ud 
▼aloable  oollectioii  of  mammals  and  birde  recsired  from  the  Royal 
Maseam  at  Florence,  and  mentioned  that  Profeteor  Gjffliolly  who  Nit 
them,  bad  some  80  years  ago  written  a  book  on  the  Tasmanians,  sad 
although  he  now  had  but  one  oopy  he  was  detormined  to  procim 
another  and  present  it  to  the  Boyal  Society.    (Applause.) 

On  the  motion  of  the  Hon.  C.  H.  Gbant,  a  nnanimona  TOta  of  tliaBb 
was  passed  to  Professor  Giglioii. 

Sir  Lambebt  Dobson  proposed  a  similar  oompliment  to  the  ooatri- 
batorsof  papers 
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A  CATALOGUE  OF  THE  MINERALS  KNOWN  TO 
OCCUR  IN  TASMANIA,  WITH  NOTES  ON  THEIR 
DISTRIBUTION. 

By  W.  F.  Petterd. 


The  following  Catalogue  of  the  Minerals  known  to  occur  and 
recorded  from  this  Island  is  mainly  prepared  from  specimens 
contained  in  my  own  collection,  and  in  the  majority  of  instances  I 
have  verified  the  identifications  by  careful  qualitative  analysis. 
It  cannot  claim  any  originality  of  research,  or  even  accuracy  of 
detail,  but  as  the  material  has  been  s^o  rapidly  accumulating  during 
the  past  few  years  I  have  thought  it  well  to  place  on  record  the 
result  of  my  personal  observation  and  collecting,  which,  with 
information  gleaned  from  authentic  sources,  may,  I  trust,  at  least 
pave  the  way  for  a  more  elaborate  compilation  by  a  more  capable 
authority.  I  have  purposely  curtailed  ray  remarks  on  the  various 
species  so  as  to  make  them  as  concise  as  possible,  and  to  reduce 
the  bulk  of  the  matter.  As  an  amateur  I  think  I  may  fairly 
claim  the  indulgence  of  the  professional  or  other  critics,  for  I  feel 
sure  that  my  task  has  been  very  inadequately  performed  in  pro- 
portion to  the  importance  of  the  subject — one  not  only  fraught  with 
a  deep  scientific  interest  on  account  of  the  multitude  of  questions 
arising  from  the  occurrence  and  deposition  of  the  minerals  them- 
selves, but  also  from  the  great  economic  results  of  our  growing 
mining  industry.  My  object  has  been  more  to  give  some  inform- 
ation on  this  subject  to  the  general  student  of  nature, — to  point  out 
the  large  and  varied  field  of  observation  open  to  him,»than  to 
instruct  the  more  advanced  mineralogist 

Our  minerals  present  a  somewhat  remarkable  and  interesting 
admixture  of  species,  many  of  which  are  usually  looked  upon  by 
mineralogists  as  restricted  to  certain  well  known  and  recorded 
localities,  such  as  Crocoisite  and  Yauquelinite,  which  have  until 
recently  been  considered  as  almost  peculiar  to  the  mining  districts 
of  Siberia ;  two  of  our  comparatively  common  forms — Zaratite 
and  Huastolite — have  scarcely  been  recorded  outside  their  original 
localities  in  North  America,  while  Matlockite  and  Leadhillite 
are  well  known  British  minerals,  and  Pleonaste  and  Zircon  are 
abundant  in  Ceylon.  This  association  of  species  would  appear 
to  some  extent  to  confirm  the  existence  of  areas  of  great  economic 
value  containing  the  same  metallic  and  other  minerals  that  are 
characteristic  of  the  older  and  better  known  mining  countries.  A 
comparison  of  the  number  of  mineral  species  herein  enumerated, 
with  the  catalogues  that  have  been  compiled  of  those  known  to 
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occur  in  the  various  Australasian  colonies,  may  be  of  some  interest, 
as  illustratinpf  in  a  forcible  degfree  the  mineral  wealth  of  this 
island,  notwithstanding  its  restricted  area  and  the  paucity  of 
investigatoi*8  in  this  special  department  of  science. 
■  It  will  be  found  that  in  New  South  Wales  about  185  species 
have  beeu  discovered  (Liversidge,  "Minerals  of  New  South 
Wales,"  and  "  Report  of  the  Second  Meeting  of  the  Australasian 
Association  for  the  Advancement  of  Science,  1890");  South 
Australia  about  100  ("  Report  of  the  Second  Meeting  of  the 
Australasian  Association  for  the  Advancement  of  Science,  1890  ") ; 
Queensland  about  101  (loc.  cit.) ;  and  New  Zealand  about  172 
(loc.  cit.) 

The  Report  of  the  Association  is  not  as  yet  completed,  as  it 
does  not  contain  a  census  of  those  known  to  occur  in  either 
Victoria  or  Western  Australia:  the  former  may  reasonably  be 
expected  to  enumerate  about  100  species.  From  a  somewhat 
careful  examination  of  the  various  catalogues  that  have  been 
published,  it  may  be  fairly  concluded  that  this  island  contains  as 
many  mineral  forms  as  have  been  discovered  throughout  the  whole 
of  the  mainland  of  Australia.  Of  the  minerals  that  ha^e  been 
discovered  here  about  40  kinds  have  not  been  recorded  as  occurring 
in  Australia.  It  will  be  found  that  the  catalogue  not  only  includes 
a  large  majority  of  the  world's  economic  minerals,  such  as 
representatives  of  the  Gold,  Silver,  Iron,  Nickel,  Cobalt,  Wolfram, 
Bismuth,  Titanium,  Lead,  Copper,  and  Platinoid  groups,  but  al«o 
many  species  of  considerable  scientific  interest,  one  or  two  of 
which  are  apparently  new  chemical  compounds.  So  iar  no 
members  of  the  Selenium,  Tellurium,  or  Uranium  groups  have 
been  discovered,  but  there  is  apparently  no  reason  why  they  should 
not  exist ;  their  discovery  may  therefore  be  reasonably  expected 
as  the  work  of  the  prospector  progresses. 

I  have  to  thank  my  esteemed  fnends  Messrs.  James  Smith  and 
W.  R.  Bell — both  well  known  names  in  mineral  discovery — for 
much  kindly  help  and  valuable  information  regarding  the 
occurrence  of  many  of  the  minerals  here  enumerated,  and  to  Mr. 
A.  Morton  I  am  under  great  obligation  for  assistance  in  many 
ways. 


1.  APATITE  (Phosphate  of  Calcium). 

Occurs  of  a  clear  greenish  colour  with  dull  lustre  in  limited 
quantity  in  lode  gangue.  Hampshire  Hill  Silver  Mine;  Mt 
Bischoff;  Maria  Island. 

2.  ARFVEDSONITE. 

"  A  highly  ferruginous  variety  of  Amphibole  or  Black  Horn- 
blende," contains  one  per  cent  of  copper.    '*  The  copper  which 
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it  contains  exists  in  part  or  all  as  oxjchloride  coating  the  crystals.'' 
(G.  Foord.) 

Swan  Island,  Bass  Straits.    (Gould,  Pro.  Royal  Soc.Tas.,  1871.) 

3.  ALLOPHANE  {Hydrat£d  Silicate  of  Aluminum). 

The  examples  are  of  interesting  colouration,  which  is  yellow  to 
brown  in  water,  but  blue  when  exposed.  It  is  somewhat  opaque. 
Occurs  in  serpentine  as  a  narrow  vein  from  a  few  inches  to  above 
one  foot  in  width. 

Harman's  Rivulet,  under  the  ParsonV  Hood  (W.  R.  Bell) ; 
near  Derby,  as  a  band  of  a  pale  waxy-yellow  colovr. 

4.  ALIPITE  (a  Silicate  containing  Nickel  Oxide), 

Of  extremely  rare  occurrence  in  small  amorphous  masses  at 
the  Heazlewood  Silver-Lead  Mine.  In  colour  it  is  a  pale  apple- 
ffreen  with  a  dull  lustre.  It  has  also  been  obtained  at  the  Bell's 
Reward  and  Godkin  mines  in  limited  quantity. 

5.  ACTINOLITE  (a  green-coloured  fibrous  variety  of  Horn- 

blende). 

The  radiating  variety  occurs  a  few  miles  south  of  the  Hamp- 
shire Hills,  up  the  Emu  River.  It  is  found  associated  with  an 
iron  garnet,  amethystine  quartz,  and  fibrous  radiating  iron,  which 
is  probably  limonite.  At  the  Heazlewood  it  is  plentiful  in  spread- 
ing and  radiating  acicular  bunches  of  considerable  size  and  greenish 
colouration.  Obtained  in  large  masses  on  the  River  Forth,  about 
three  miles  from  Mt.  Claude.  On  the  Whyte  River,  near  the  base 
of  the  Meredith  Range,  this  mineral  occui-s  of  a  dark  asparagus- 
green  colour — much  resembling  the  variety  termed  Calamite — 
containing  minute  bunches  of  Asbestos  and  particles  of  Mountain- 
cork,  the  whole  closely  inteiTnixed  with  bands  of  a  yellowish-brown 
garnet  rock  which  often  contains  Molybdenite.  The  Mountain- 
cork  is  of  a  spongy  and  closely  interlaced  structure,  pale  brown 
to  brownish-green  in  colour,  and  is  often  much  stained  with  iron 
oxide. 

6.  ARSENOPYRITE  {Mhpickel). 

Widely  distributed,  occurring  chiefly  in  lodes  in  crystalline  rocks 
with  various  other  forms  of  pyrites.  It  is  very  abundant  through- 
out the  north-eastern  portion  of  the  island,  and  occasionally 
contains  a  small  quantity  of  silver.  In  the  vicinity  of  the 
Scamander  River  it  commonly  occurs,  sometimes  in  large  masses. 
At  Mt  Sorell,  on  the  West  Coast,  it  is  abundant  in  the  form  of 
minute  but  extremely  well- formed  free  crystals  in  river  drift,  the 
crystals  showing  many  beautiful  modifications  and  mackles ;  at 
Waterhouse  it  has  been  mixed  in  dense  compact  masses  contain- 
ing gold  in  a  quartz  matrix ;  at  Mt.  Ramsay  it  occurs  with  other 
pyrites    and    native    Bismuth    in    Amphibole — assays    of   the 
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separated  arsenical  pyrites  made  by  Mr.  Cosmo  Newberry  gave  a 
return  of  above  tbree  ounces  of  ^old  per  ton  ;  at  Mt.  Bischoff  and 
at  north-east  Dundas  it  is  plentiful,  intimately  mixed  with  other 
pyrites,  the  whole  containing  a  considerable  quantity  of  Cassiterite,— 
at  the  former  locality  it  has  been  found  in  a  lode  formation  with 
Fluor-spar,  Sphalerite,  and  Siderite  ;  it  is  feirly  abundant  in 
auriferous  reefs  at  Mathinna,  Lefroy,  and  Beaconsfield,  also 
Penguin  River,  Mt.  Ramsay,  Mt.  Heemskirk,  Mt.  Pelion,  and 
other  places. 

On  the  southern  slope  of  Mt.  Wellington  this  mineral  is  said  to 
occur,  containing  up  to  15  per  cent,  of  Cobalt.  It  was  found 
intermixed  with  quartz  in  a  disturbed  contact  formation  occurring 
between  sandstone  and  altered  slate  (Dyson  Western).  This  form 
probably  belongs  to  the  sub-species  Glaucodot. 

7.  ADULARIA  (a  variety  of  Felspar,  also  known  as  Moon- 

stone). 

Occurs  in  large  crystalline  masses  porphyritically  disseminated 
in  granite  and  a  dioritic  rock.  It  is  usually  washy- white,  but 
varies  to  a  pale  green  colour. 

Upper  Arthur  River;  Coldstream  Rivulet,  a  tributary  of  the 
Huskisson  River ;  and  at  the  Tasman  Rivulet,  with  quartz  of 
various  forms.    (W.  R.  Bell.) 

8.  ANNABERGITE  {Arsenate  of  Nickel). 

This  is  a  secondary  mineral  of  an  apple-green  colour  when 
pure,  soft,  and  commonly  massive  or  incrusting. 

Obtained  in  extremely  minute  quantity,  Penguin  River. 

9.  AUGITE  (a  dark-coloured  variety  of  Pyroxene), 

The  crystals  of  this  mineral  are  usually,  if  not  always,  stouter 
proportionally  than  those  of  its  ally.  Hornblende,  and  they  are 
but  rarely  much  elongated.  In  the  basalt  rock  they  are  some- 
times fairly  developed. 

St.  Paul's  Plains  (Proc.  Royal  Soc.  Tas.,  1854),— in  basalt, 
the  crystals  are  often  nearly  half  an  inch  in  length  ;  Paddy's  Sugar- 
loa^  Emu  River  ;  Hampshire  Hills,  near  the  Emu  River;  near 
Mount  Horror,  in  an  intensely  black  basalt,  on  the  weathered 
portions  of  which  the  crystals  stand  out  from  the  surface  of  the 
rock :  they  are  often  very  clearly  defined. 

10.  ASBOLITE  {Hydrated  Oxides  of  Manganese  and  CohaU), 
This  unsatisfactory  species  (?)  has  been  found  at  the  Godkin 

Silver  Mine,  Whyte  River,  in  bluish-black  bunches  and  irregular 
masses  ;  occurs  fairly  plentifiil  at  Dundas  ;  Castle  Forbes  Bay ; 
Magnet  Range,  in  lode  gossan  with  other  secondary  minerals ; 
Castra,  Upper  Leven  ;  Penguin  River,  and  other  places. 
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11.  ALUNOGEN  (Sulphate  oj  Alumina). 

Often  abundant  as  an  effloresced  incrustation  in  cayerns  occur- 
ring in  ai^llaceous  rocks. 

Occurs  near  Bridgewater ;  Brown's  River  Road ;  near  St. 
Mary's ;  Mersey  River,  about  four  miles  from  Chudleigh,  known 
locally  as  the  Alum  Cliff;  Blue  Tier,  near  Beaconsfield. 

12.  AXINITE  (Silicate  of  Alumina  and  Lime,  with  Boracic 

Addy  ^c) 

This  rare  mineral  was  detected  by  Professor  Ulrich  during  his 
examination  of  the  Bismuth  and  Gold  discovery  at  Mount 
Ramsay.  It  occurs  in  thin  brown  patches  or  blebf  in  the 
Amphibole  rock,  and  is  comparatively  rare.  It  has  not  been 
discovered  in  Australia. 

13.  ATACAMITE  (Oxychhride  of  Copper). 

The  beautiftd  green  ore  of  Copper  is  occasionaUy  met  with  in 
radiating  acicular  bunches  in  the  vughs  of  ferro-manganese 
gossan  ore  capping  the  lode  on  the  property  of  the  Comet  S.M. 
Co.,  Dundas;  in  small  quantity  in  mixed  oxidised  ore,  Silver 
Queen,  Zeehan;  in  vughs,  Gad's  Hill  Range,  Upper  Mersey 
River. 

14.  ANDALUSITE  (Anhydrous  Silicate  of  Alumina). 

Abundant  in  slightly  elevated  radiating  masses  of  a  light 
colour  near  the  Lottali  mine.  Blue  Tier. 

The  variety  Chiastolite  occurs  sparingly  at  Zeehan  in  Silurian 
slate-rock  as  radiating  and  interlaced  prisms  of  small  size. 

15.  AZURITE  (Blue  Carbonate  of  Copper). 

This  beautiful  mineral  is  only  known  to  occur  in  this  island  as 
thin  scaly  masses,  and  as  extremely  minute  crystals. 

Hampshire  Hills  ;  Gad's  Hill ;  Dundas  ;  Zeehan ;  Main- 
waring  Inlet ;  Mackintosh  River ;  Penguin ;  Saxon's  Creek ; 
Cascade  ;  Heazlewood,  and  other  places. 

16.  ANATASE  (Titanic  Add). 

Occasionally  obtained  with  its  chemical  congeners  Rutile  and 
Brookite.  It  is  usually  very  much  waterwom,  but  occasionally 
fairly  good  examples  may  be  found. 

Clayton  Rivulet ;  near  the  River  Forth  ;  near  Mount  Lyell ; 
in  the  streams  in  the  vicinity  of  Brown's  Plain. 

17.  ALMANDITE  (Alumina-iron  Garnet). 

In  small  crystals,  which  are  translucent  and  of  fair  colouration, 
near  Mount  Heemskirk. 
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18.  ANKERITE  {Carbonate  of  Lvme,  Iron,  and  Magnesia). 

A  brown  Dolomite  containing  a  considerable  proportion  of  Iron. 
Occurs  on  the  Heazlewood  ;  Maestrie's  Broken  Hill  Mine  at 
Dundas ;  North  Valley  Silver-lead  mine  at  Mount  BischofF,  where 
it  forms  a  black  weathered  gossan  capping  a  lode,  of  which  it  is 
the  gangue;  at  the  Godkin  Silver  Mine  it  occurs  intermixed 
with  dark-coloured  Calcite,  both  of  which  often  contain  Native 
Silver,  Galena,  and  an  amorphous  blende. 

19.  ANTIMONY,  NATIVE. 

Occurs  in  minute  irregular  flakes  and  patches  distributed  through- 
out the  silicious  gangue  of  an  argentiferous  lode  on  the  property 
of  the  Hays  Prospecting  Association,  Castray  River. 

20.  ARGENTITE  {Sulphide  of  Silver). 

Silver  Glance  is  an  extremely  rare  mineral  in  this  Island,  the 
only  authentic  localities  are  the  Godkin  Extended,  Whyte  River, 
the  Hampshire  Silver  Mine,  at  the  Hampshire  Hills,  and  Mount 
Lyell.  At  the  first  it  occurs  in  an  almost  pure  state — assaying 
at  the  rate  of  many  thousands  of  ozs.  of  silver  per  ton — as  worn 
rounded  *'  slugs  "  with  blocks  and  masses  of  Galena  and  Huastolite 
in  the  workings  of  the  mine.  The  slugs  are  of  small  size,  rarely 
exceeding  an  inch  in  diameter,  and  are  always  coated  with  a  black 
**  puq: "  formed  by  the  decomposition  of  various  minerals.  At 
the  Hampshire  Hills  it  was  obtained  many  years  ago  in  the  form 
of  minute  crystals  implanted  upon  other  minerals  and  in  the 
cavities  of  lode  material.    (W.  R.  Bell). 

It  has  been  recorded  as  occurring  at  the  Scamander  River  and 
at  Mount  Bischoff  (Johnston  "  Geology  of  Tasmania.")  At 
Mount  Lyell  it  is  found  with  Chalcopyrite  and  other  minerals 
plentifully  scattered  throughout  a  quartz  matrix,  which  is  said  to 
occur  as  a  wide  band  on  the  footwall  of  the  enormous  mass  of 
interbedded  Pyrites  for  which  the  locality  is  celebrated. 

21.  ASBESTUS  (a  variety  of  Hornblende).    . 

Following  Dana  ("  A  Text  Book  of  Mineralogy,  1885,")  I 
retain  this  term  for  the  fibrous  substance  belonging  to  the  Horn- 
blende or  Amphibole  group  :  the  term  is  commonly  applied  to 
fibrous  Serpentine.  Occurs  in  extremely  short  silky  bunches, 
approaching  the  variety  termed  Amianthus,  with  a  form  of 
Actinolite  and  Mountain-cork,  in  an  adit  on  the  property  of  the 
Whyte  River  Proprietary  Prospecting  Association,  Whyte  River. 
{See  Chrysotile). 

22.  ANGLESITE  {Sulphate  of  Lead). 

As  a  rule  this  is  not  an  abundant  mineral,  except  at  special 
localities.  From  its  physical  appearance  it  is  usually  mistaken  for 
the  Carbonate  of  Lead  and  called  such.     The  finest  examples  yet 
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discovered  in  Australasia  occurred  in  some  quantitj  at  the 
Maestrie's  Bi-oken  Hill  Silver-Lead  Mine  at  Dundas.  Many  of 
the  crystals  obtained  at  this  mine  are  large  and  beautifully 
developed,  occurring  in  masses  of  considerable  size,  sometimes 
containing  Massicot  in  the  interstices  and  as  a  base.  Commonly 
large  lumps  of  Galena  are  coated  with  Anglesite,  Cerussite,  and 
Masscot,  presenting  an  appearance  that  has  become  fairly 
characteristic  of  this  mine  and  the  Comet  adjoining.  This 
mineral  has  also  been  sparingly  found  at  the  Whyte  River, 
and  at  Zeehan.  It  crystallises  in  rhombic  prisms  with  pyramidal 
terminations.  This  mineral  often  erives  high  assay  returns  in 
silver,  which  is  held  in  the  form  of  one  or  either  of  the  Chloride 
group.  Mr.  W.  F.  Ward  states  (Tasmanian  Official  Record, 
1892),  "  Anglesite  with  Oxide  of  Iron  and  Manganese,  and  yield- 
ing up  to  480  ozs.  of  Silver  per  ton,  has  been  discovered," 

23.  ARRAGONITE  {Hard  Carbonate  of  Calcium). 

Often  found  in  cavities  of  basalt  as  radiating  and  bunching 
masses  at  Lefroy ;  Mount  Bischoff ;  Sheffield  and  Springfield. 
It  is  stated  to  occur  at  Bridgewater  and  West  Tamar  ;  Chudleigh, 
where  it  forms  stalactites,  in  the  limestone  caves  of  the  locality. 

24.  ARSENIC,  NATIVE. 

In  hemihedral  crystallizations  with  radiated  internal  structure, 
colour  almost  tin-white,  tarnishing  black. 

East  Bischoff  mine ;  in  lowest  level  North  Valley  lode, 
Bischoff,  in  blades  between  laminae  of  Siderite  with  Fluorite, 
various  Pyrites  and  Black  Sphalerite. 

25.  ARSENOLITE  (Arsenious  Acid  or  White  Arsenic). 

A  single  large  lump  was  obtained  at  the  Devon  Consols  mine 
at  the  Penguin,  associated  with  Arsenical  Copper,  Melaconite, 
and  a  little  Native  Copper. 

26.  ASPHALTUM  {Bitumen  or  Mineral  Pitch). 

About  four  miles  from  Chudleigh  on  each  bank  of  the  Mersey 
River.  It  is  perfectly  black,  sectile,  bums  with  a  dense  smoke 
and  strong  odour.  It  occurs  in  a  drab-coloured  aluminous  shale. 
"  A  species  of,  occurs  on  the  north  end  of  Prime  Seal  Island" 
(Gould,  Pro.  Royal  Soc.  Tas.,  1871,  page  61). 

27.  APLOMB  {Iron-lime  Garnet). 

A  Garnet,  of  various  shades  of  brown,  but  generally  of  a 
cinnamon  colour.  They  occur  in  great  abundance  and  large  size, 
often  reaching  above  an  inch  in  diameter.  When  first  broken 
out  they  are  very  fine  and  beautiful. 

Hampshire  Hills  and  on  the  banks  of  the  Upper  Emu  River. 
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28.  ANORTHITE  (a  white  Silicate  of  Alumina  and  Lime). 
Whyte  River,  in  limited  qaantity. 

29.  BITUMINOUS  SHALE. 

Argillaceous  shales  of  a  more  or  less  bituminous  character  and 
of  various  shades  of  brown  and  black  occur  at  several  places. 
They  are  all  inflammable  to  some  extent ;  so  fer  they  have  not  been 
determined. 

Ben  Lomond ;  Dilston ;  Beaconsiield ;  Piper  River ;  George 
Town ;  Heazlewood  ;  Blue  Tier ;  Inglis  River ;  Grad's  Hill ; 
and  other  places. 

30.  BEAUXITE  {Hydrated  Oxides  of  Alumina  and  Iron). 

A  substance  from  Port  Davey,  agrees  fairly  well  with  the 
general  characteristics  of  this  mineral,  although  the  identification 
is  doubtful. 

31.  BOURNONITE  (Sulphantimonite  of  Lead  and  Copper). 

Occurs  in  patches  near  the  junction  of  the  slates  and  granite  on 
the  south-east  shores  of  King's  Island  (Gould,  Pro.  Royal  Soc 
Tas.,  1871). 

32.  BERYL  (Silicate  of  Alumina  and  Olucina). 

The  true  emerald  has  not  so  far  been  found  here,  but  hexagonal 
prisms  that  are  colourless  to  bluish-green  have  been  obtained  at 
Flinders  Island,  also  in  stanniferous  drift  as  water-worn  pebbles 
at  Mount  Cameron.  At  the  last  locality  a  fairly  good  example 
was  obtained  some  years  back.  It  consisted  of  portion  of  a  crystal 
about  an  inch  in  diameter  and  the  same  in  length.  It  had  the 
true  hexagonal  form  and  characteristic  cleavage.  The  colour  was 
dull  green  with  a  translucent  appearance.  The  stone  was  mistaken 
by  the  miners  for  a  peculiar  form  of  Copper  ore.  More  recently 
another  specimen  was  obtained  in  the  drift  of  almost  the  same 
colouration,  rather  less  in  diameter,  but  nearly  three  inches  in 
length. 

33.  BRONZITE  (See  EnstatiteJ. 

34.  BASANITE  (variety  of  Quartz). 

This  is  the  Ly  dian  or  touchstone,  a  compact  black  quartz.  The 
stone  was  used  for  testing  the  purity  of  gold  by  rubbing  the  metal 
upon  a  smooth  surface,  the  colour  of  the  streak  incQcating  the 
amount  of  impurity. 

Swansea;  Conara. 

35.  BROOKITE  (Titanic  Oxide). 

This  species  is  of  the  same  composition  as  the  more  abundant 
Rutile^  but  crystallizes  in  the  orthorhombic  system.    It  occurs  with 
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it  and  Anatase  at  Clayton^s  Riyulet^  also  near  the  Pieman  River, 
and  at  Back  Creek,  near  Lefroy :  at  the  last  locality  it  is  found  in 
flakey  pieces^  which  are  blood-red  in  colour  by  transmitted  light. 

36.  BRUCITE  {Hydrated  Magnesian  Oxide). 

The  common  character  of  this  mineral  is  massive  and  foliated^ 
with  a  somewhat  pearly  lustre.  It  is  invariably  found  in  or  near 
Serpentine.  Occurs  in  large  masses  at  the  Heazlewood ;  in 
hexagonal  plates  which  are  embedded  in  Serpentine,  Lower  Castray 
River  ;  common  west  of  Beaconsfield ;  Mt.  Heemskirk,  foliated 
and  partly  altered  to  Hydromagnesite.  (Ballarat  School  of 
Mines  Museum.) 

37.  BISMUTHENITE  (Bismuth  Glance). 

In  small  irregular  particles  in  Amphibole  with  the  native  metal, 
Mt.  Ramsav.  A  fine  mass  of  this  mineral  was  met  with  in  the 
workings  of  the  West  Cumberland  mine  at  Heemskirk.  Stated  to 
occur  at  the  Blue  Tier  in  granite  and  at  Mt.  Reid  with  Fluor- 
spar and  metallic  Bismuth  m  quartz.  At  the  Iris  River, Middlesex, 
this  mineral  has  been  discovered  in  a  lode  or  vein  associated  with 
Cassiterite.    Much  of  the  exposed  portion  is  altered  to  carbonate. 

38.  BIOTITE  {Magnesia  Mica). 

Abundant,  often  of  a  greenish  colour,  Mt.  Heemskirk  ;  the 
frondose  variety  has  been  found  at  the  North  Pieman  River ;  in 
large  plates  and  masses  at  Flinders  Island  and  on  the  north- 
eastern coast ;  common  near  the  Hampshire  Hills,  many  of  the 
flakes  measuring  half  an  inch  across  ;  Blue  Tier  and  other  places. 
This  form  of  Mica  may  be  distinguished  from  Muscovite,  in  a 
general  way,  by  its  darker  colour. 

39.  BERTHIERITE  {Sulphide  of  Lead  and  Iron). 

Usually  of  a  dark  steel  grey  colour  with  a  metallic  lustre  and 
irregularly  striated  surface. 

On  the  west  flank  of  Mt.  Bischoff*  the  mineral  occurs  as  a 
compact  lode  closely  intermixed  with  granular  quartz.  It  contains 
a  small  amount  of  silver. 

40.  BOVLANGERn!E{SulphantimoniteofLead). 

Occurs  near  Waratah  with  Siderite  and  Mariatite  in  a  lode, 
the  gangue  of  which  is  Fluor-spar  and  quartz. 

The  samples  vary  in  structure  to  some  extent;  they  are 
commonly  fibrous  and  compact,  but  often  graduate  to  a  form 
which  is  almost  granular,  the  lustre  is  invariably  silky  and 
metallic.  At  Dundas  it  occurs  both  fibrous  and  massive,  and  is 
often  associated  with  Jamesonite,  Pyrites,  Cerussite,  and  Massicot. 

41.  BORNITE  {Sulphide  of  Copper  and  Iron). 

Also  known  as  Purple  Copper  Ore.    Occurs  massive  and  of 
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good  colouration,  Mainwaring  Inlet,  West  Coast ;  fairly  common 
with  Cassiterite  and  other  minerals,  Star  of  Peace  Mine,  Cascade 
River;  occasionally  occurs  in  limited  quantity  in  stanniferoos 
dykes,  Blue  Tier. 

At  Mt.  Lyell  this  mineral  occurs  in  a  highly  argentiferous 
form— often  giving  assay  returns  as  high  as  2000  oz.  of  silver  to 
the  ton  of  ore  ;  it  is  also  to  some  extent  auriferous. 

Argentiferous  Bomite  is  of  very  unusual  occurrence ;  but  a  similar 
combmation  occurs  at  the  Red  Mountain,  Colorado,  U^SJL, 
where  it  is  also  associated  with  Stromeyerite  and  Fahlerz. 

42.  BISMITE  (Oxide  of  Bismuth). 

Of  very  rare  occurrence.  It  is  found  as  a  thin  yellowish  earthy 
coating  on  other  Bismuth  minerals  at  Mt.  Ramsay ;  in  arborescent 
crystal  groups,  occurring  in  the  cleavage  planet  of  country  rock ; 
colour  of  a  greenish-yellow.    Hampshire  Silver  Mine  (W.  R« 

43.  BI8MVT1TE  (Carbonate  of  Bismuth). 

Usually  occurs  in  whitish  to  yellow  amorphous  and  pulverulent 
masses  with  other  ores  of  the  same  element,  and  sometimes  as 
waterwom  nodules  in  alluvial  drift.  Here  it  is  of  unusual  rarity, 
having  so  far  only  been  obtained  in  minute  coatings  and  blebs 
at  Mt.  Ramsay,  Mt.  Reid,  and  the  Hampshire  Hills.  Said  to 
be  occasionally  met  with  in  drift  with  gold  and  Native  Bismuth 
at  the  Ring  River;  has  been  found  somewhat  plentiiul  in 
stanniferous  drift  as  small  waterwom  slugs.  Iris  River,  near 
Middlesex.  At  this  locality  it  has  recently  been  discovered  in  sUu 
in  a  small  lode  or  vein  intermixed  with  quartz  and  the  sulphide  of 
the  metal. 

44.  BISMUTH,  Native. 

Abundantly  distributed  throughout  a  sub-crystalline  black 
Hornblende  or  Amphibole  of  massive  structure  that  occurs  as 
an  extensive  lenticular  formation  at  Mt.  Ramsay.  The  metal  is 
freely  distributed  in  small  irregular  particles  and  flakey  masses, 
varying  in  size  from  microscopic  gram  to  pieces  weighing  several 
ounces.  It  occurs  associated  with  blue  ana  white  Fluor,  Scheelite, 
and  Axinite,  with  the  metallic  minerals  Pyrrhotite,  Chalcopyrite, 
and  Pyrite.  The  mass  of  Hornblende  occurs  as  a  contact  formation 
abutting  upon  Granite  on  the  one  side,  and  a  Dioritic  rock  on  the 
other.  At  Mt.  Reed  this  metal  has  been  discovered  in  quartz  with 
Fluor  ;  it  has  also  been  obtained  at  the  Blue  Tier  in  granite  in  a 
lode  or  dyke  with  Cassiterite  and  Molybdenite.  Some  of  the  alluvial 
gold  obtained  at  the  Ring  River  is  said  to  contain  this  metal  as 
an  alloy ;  it  would  therefore  approach  the  substance  that  has  been 
named  Maldonite.  Although  Bismuth  is  commonly  auriferous  it 
is  not  so  at  Mt.  Ramsay ;  the  gold  at  that  locality  was  obtained 
fit)m  Chalcopyrite  and  Mispickel. 
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45.  BARITE  {Sulphate  of  Baryta  or  Heavy  Spar). 

Occurs  at  many  localities  throughout  the  north-western  portion 
of  the  island.  It  is  very  plentiful  at  the  Surrey  Hills,  where  it 
often  contains  Copper  Pyrites  and  minerals  resulting  from  the 
decomposition  of  tne  same,  such  as  black  oxide  and  the  carbonates. 
At  Mt.  Lyell  it  occurs  with  Gold  in  large  compact  masses ;  in 
veins  under  Mt.  Roland,  Rocky  River,  ana  near  Corinna,  Pieman 
River;  at  the  Wilmot  River,  where  Native  Copper  is  found 
associated  with  it ;  at  the  Specimen  Reef  Mine,  Savage  River, 
often  containing  cupriferous  pyrites  and  sometimes  Gold ;  with 
galena,  Huskinson  River ;  with  Pyrites  and  Gralena,  near  Deloraine ; 
with  CalcitCy  Siderite,  and  Galena,  on  the  banks  of  the  Upper 
Leven  River. 

46.  BASTITE— see  Schiller  Spar. 

47.  BLENDE— see  Sphalerite. 

48.  CHALCOPYRITE  {Sulphide  of  Capper  and  Iron). 
Much  of  the  mineral  substance  known  under  this  name  is  more 

properly  Cupriferous  Pyrite,  the  pure  chemical  compound  being 
comparatively  rarely  met  with.  It  is  the  common  ore  of  Copper, 
which  here,  as  in  most  other  metalliferous  countries,  is  freely  dis- 
tributed, although  the  crystallized  pure  form  is  but  rarely  seen. 
Although  copper,  probably  this  ore,  was  known  to  exist  in  the  island 
as  f^T  back  as  1822  (Evans*  Description  of  Van  Diemen^s  Land), 
no  profitable  results  have  followed  the  few  attempts  that  have  been 
made  to  open  up  the  discoveries  of  the  ore  at  Mount  Maurice, 
Badger  Head,  Saxon's  Creek,  &c.  All  have  been  abandoned  after 
the  expenditure  of  a  limited  amount  of  capital,  so  that  the  real 
value  of  these  deposits  still  remains  an  open  question.  The  more 
important  localities  are  : — Mackintosh  River,  with .  Baryta  and 
Calcite  ;  Mainwanng  Inlet ;  Cascade  River,  with  Cassiterite  and 
Schorl;  Mount  Ramsav,  auriferous  in  Hornblende;  Badger  Head; 
Frankford;  Mount  Lyell,  with  Galena  and  other  minerals;  Penguin 
River;  Lake  Dora;  Beaconsfield;  Mount  Maurice,  with  Cassiterite 
and  crystallized  Quartz;  Mount  Heemskirk;  Arthur  River; 
Scamander  River,  with  Gralena,  Blende,  and  Arsenical  Pyrites ; 
Blue  Tier;  near  George's  Bay;  Bell  Mount,  west  of  Mount 
Claude,  where  it  occurs  in  rather  large  quantity  as  rounded  lumps 
in  alluvial  drift  with  free  ^old ;  occurs  in  a  lode  at  Mount 
BischofTwith  Mariatite,  Berthierite,  and  Chlorophane. 

49.  CANNEL  COAL  (?) 

An  important  discovery  has  recently  been  made  of  a  bituminous 
substance  bearing  a  very  close  physical  resemblance  to  the  valuable 
Cannel  Coal  of  England  and  Scotland.  It  was  found  in  the  form  of 
loose  surface  blocks — supposed  afterwards  m«7w— by  the  prospectors 
sent  out  by  the  Mole  Creek  and  Zeehan  Mineral  Prospecting  and 
Exploration  Company,  Limited,  at  Bam  Blu£f,  near  Mount  Pelion. 
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Mr.  T.  Bateman^  the  secretary  of  the  Company,  has  kindly  placed 
specimens  of  the  substance  at  my  disposal,  as  well  as  allowing  me 
tne  privileoje  of  making  extracts  from  several  interesting  reports 
thereon.  The  substance  is  of  a  very  compact  nature,  with  a  distinct 
and  broad  conchoidal  fracture  in  all  positions,  shining  intensely  black, 
with  a  pitch-like  appearance ;  brittle  and  sectile,  with  a  dull  black 
streak.  It  is  easily  ignited,  burning  with  a  clear  flame,  and  gives 
off  a  strong  odour.  It  has  been  critically  examined,  and  careful 
analysis  made  by  several  well-known  authorities,  all  of  which  tend  to 
prove  that,  if  not  exactly  identical  with  the  typical  form  of  Cannel 
Coal,  it  is  at  least  very  closely  allied  to  it  ooth  physically  and 
chemically.  Mr.  J.  Cosmo  Newberry,  in  a  report  upon  its  chemical 
composition,  states  that,  ^^  Upon  analysis  it  gave  the  following 
results : — 

Water  at  212  ''/o trace. 

Volatile  matter  54*20  percent 

Fixed  carbon 89*76        „ 

Ash 6*05        „ 

Total    10000" 

Mr.  W.  F.  Ward,  Government  Analyst,  under  date  29th  Sept., 
1892,  gives  the  following  result  of  an  examination :  "  The  Cannel 
Coal  received  from  you  has  the  following  ultimate  composition  : — 

Per  cent. 

Carbon 74-0 

Hydrogen  7*8 

Oxygen  and  Nitrogen 12*8 

Sulphur 0-8 

Ash 4-2 

Moisture 0*4 

Total  100-0 

The  proximate  composition  is  : — 

Fixed  carbon 44*8  )  Coke,  48*5 

Ash 4-2 i    percent. 

Gases,  &c.  lost  at  red  heat  51  *  1 

Moisture 0-4 

Total    100-0 

The  sulphur  is  included  in  the  '  coke '  and  ^  gases ; '  the  coke 
is  firm  and  lustrous,  and  the  ^  would  be  of  great  value  for 
enriching  that  of  poorer  coal.  The  ultimate  composition  is  almost 
identical  with  that  of  *  Grahamite,'  which  is  described  by  Dana 
as  '  an  oxygenated  and  inspissated  petroleum,  found  in  shrinkage 
fissures  in  sandstone,'  but  the  physical  characters  of  the  two 
substances  are  difierent — The  specific  gravity  of  the  sample  is  1*13." 
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Mr.  T.  S.  Cleminshaw,  Engineer  of  the  Launceston  Gas 
Company,  states,  "  /w  re  sample  of  Cannel  Coal  supplied,  I  have 
tested  it  for  quantity  and  quality  of  gas,  with  tne  following 
results : — 

Quantity  (average  of  4  tests) 11  "200  cubic  feet  per  ton. 

Quality  (average  of  3  tests)   50-40    candles  correctwl  for 

barometer  and  thermometer." 

The  true  Cannel — a  corruption  of  the  word  "  candle  " —  is  a  variety 
of  bituminous  coal.  It  is  compact  in  structure,  with  little  or  no 
lustre,  breaking  with  a  conchoidal  fracture,  and  somewhat  smooth 
surface ;  colour  dull  black.  It  affords  a  large  quantity  of  burning 
and  lubricating  oils  with  other  products,  and  is  of  considerable 
economic  importance.  A  variety  is  known  as  Torbanite  (Boghead 
Cannel),  which  is  of  a  brown  colour  without  lustre,  and  gives  a 
yellowish  streak.  It  may  be  stated  that  "  Parrot  Coal "  is  a 
Scotch  term  for  Cannel. 

The  arrangement  of  the  various  Hydrocarbons  of  the  Cannel 
character  appears  to  be  extremely  unsatisfactory,  and  the  utility  of 
an  arbitrary  specific  classification  is  very  doubtful,  more  especially 
as  the  majority  appear  to  fairly  agree  both  as  regards  physical 
and  chemical  character.  For  commercial  purposes  local  appellations 
are  convenient,  and  the  variety  discoverea  in  this  colony  will 
doubtless,  in  due  course,  receive  one  by  which  it  will  be  known 
from  analogous  substances.  I  would  suggest  that  it  be  termed 
*'  Pelion  Coal "  or  "  Pelionite." 

As  an  illustration  of  the  difficulty  of  the  scientific  arrangement 
of  this  class  of  mineral  on  a  satisfactory  basis,  the  following  remarks 
by  Professor  A.  Liversidge  ("  The  Minerals  of  New  South 
Wales,"  page  145)  may  be  interesting.  Referring  to  the  New 
South  Wales  Torbanite  (Wollongongite)  or  Kerosene  Shale,  this 
learned  gentleman  states  that  "  This  so-called  ^  Kerosene  Shale ' 
does  not  differ  very  widely  from  Cannel  Coal  and  Torbanite. 
Like  Cannel  Coal,  it  usually  appears  to  occur  with  ordinary  coal 
in  the  form  of  lenticular  deposits.  Like  Cannel  Coal  also,  when 
of  good  quality,  it  burns  readily  without  melting,  and  emits  a 
luminous  smoky  fiame,  ♦  »  »  »  Unless  it  be  decided 
to  give  the  mineral  a  new  name,  it  would  be  better  to  call 
it  Torbanite,  or  Cannel  Coal,  rather  than  Kerosene  Shale, 
since  the  oil  which  it  yields  is  probably  not  Kerosene,  and  the 
substance  itself  is  not  strictly  a  shale,  and,  moreover,  it  is  not  very 
widely  separated,  either  in  physical  properties  or  in  chemical 
composition,  from  either  Torbanite  or  the  Cannel  Coals." 

For  comparison  the  following  analysis  of  Hydrocarbons  from 
several  well-known  localities  will  be  of  interest.  They  are  taken 
from  Professor  Liversidge's  valuable  work  on  the  Minerals  of 
New  South  Wales  :— 
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Mr.  W.  A.  Dixon,  F.I.C.,  gives  the  following  result  of  an 
analysis  of  this  substance,  viz  : — 

Water    None 

Volatile  Hydrocarbons  60'86 

Fixed  Carbon 43*69 

Ash  412 

Sulphur    1-33 

Total 100-00 

In  a  communication  to  Mr.  Bateman,  this  gentleman  states — 
'^  Coal  of  this  quality  should  be  of  value  for  gas-making,  but  it  would 
be  of  little  use  for  oil-making,  as  it  would  yield  more  tar  than  oils, 
which  would  be  difficult  to  purify.  I  am  satisfied,  from  its  appearance 
and  behaviour  when  subjected  to  heat,  that  it  would  give  rather 
aromatic  hydrocarbons  (Benzene,  Napthalis,  &c.)  than  fatty  ones  * 
(Olefines  and  Paraffin).  It  is  not  a  Cannel  (from  which  oils  are 
not  made)  and  not  a  shale,  from  which  they  are.  Its  colour,  both 
in  mass  and  powder  and  its  fracture  in  mass,  is  different  from 
either — and  this  difference  is  emphasized  by  the  coke  which  it 
yields  on  rapid  heating,  neither  Cannel  or  shale  vielding  a  true 
coke.  There  seems  to  be  something  considerable  extracted  by 
chloroform,  which  is  coloured  brownish-yellow  by  the  powder.  1 
would  be  inclined  to  name  the  mineral  Pitch  Coal,  as  being  most 
expressive  of  its  appearance,  and  by  its  difference  from  highly 
bituminous  coal  as  that  of  Stockton  or  Hetton  mines,  which  1 
consider  to  be  resin  coalsJ*^ 

50.  CINNABAR  {Sulphide  of  Mert^ry). 

It  is  reported  that  this  mineral  was  found  many  years  ago  in 
the  Fingal  District  and  also  at  Bagdad,  and  still  more  recently  at 
Dundas,  but  no  confirmation  has  occurred  in  either  case. 

51.  CHRYSOLITE  {Silicate  of  Magnesia  and  Iron), 

Also  known  as  Olivine.  As  a  rule  rocks  containing  this  species 
are  no  good  for  the  precious  metallic  minerals,  and  its  occurrence  may 
with  some  certainty  be  looked  upon  as  an  indication  of  their  non- 
existence. Large  specimens  form  the  green  stone  termed  Peridot, 
but  those  occurring  here  are  usually  too  small  to  be  of  use  to  the 
jeweller.  The  crystals  of  this  mineral  are  feirly  common  at 
several  localities  in  Europe,  but  are  very  rarely  found  here  or 
in  Australia.  Found  in  pale  green  semi-transparent  particles  in 
basalt,  Dundas ;  in  amygdaloidal  basalt  at  Bischoff  and  the 
Wilmot  River;  in  granite.  Flinders  Island  (Gould);  Upper 
Forth  River,  massive  in  basaltic  dyke;  of  a  yellowish-green 
colour  in  coarsely  crystalline  dolerite,  Paddy's  Sugar  Loaf 
Mountain  (W.  R.  Bell)  ;  near  Hampshire  Hills ;  Deloraine ;  as 
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somewhat  large  crystals,  often  the  third  of  an  inch  in  diameter, 
which  are  of  a  bluish  colour  and  opalescent  tarnish,  in  partially 
decomposed  basalt  at  the  Emu  River  ;  commonly  scattered  as  small 
blebs  in  black  basalt,  Table  Cape ;  in  large  masses  often  inter- 
mixed with  zeolitic  matter,  Sheffield. 

52.  CHIASTOLITE  (Silicate  of  Alumina). 

This  is  often  classed  as  a  variety  of  Andalusite,  which  is  of  the 
same  composition.  The  common  form  has  been  obtained 
sparingly  as  knotted  masses  penetrating  slate  rock  near  its  junction 
with  the  granite  at  Zeehan. 

53.  CHRYSOTILE  (Hydrated  Silicate  of  Magnesia). 

Almost  all  of  the  locally  termed  Asbestus  belong  to  this  species, 
which  usually  occurs  as  seams  and  patches  in  Serpentine. 
Abundant  near  Beaconsfield  and  the  Asbestus  Range.  The  fibres 
are  occasionally  10  to  12  inches  in  length,  pale  in  colour,  silky 
and  beautifully  soft  to  the  touch.  It  is  easily  separable  from  the 
more  compact  rock.  Samples  occasionally  occur  that  show  a 
gradual  transition  to  Hematite,  with  which  it  is  closely  associated ; 
at  the  Heazlewood  it  abounds  in  the  Serpentine,  but  is  short  in 
fibre,  and  amianthus-like ;  about  Mt.  Heemskirk  it  occurs  where- 
ever  its  parent  rock  exists,  sometimes  as  short  entangled  masses 
of  a  white  colour  ;  in  more  or  less  quantity  at  Mt  Claude,  Pie- 
man River,  Mt.  Ramsay,  the  Penguin,  Dundas,  and  it  is  said  to 
occur  east  of  the  Mussel  Roe  River,  N.E.  Coast. 

54.  CHRYSOCOLLA  {SUicate  of  Copper). 

Usually  occurs  as  a  thin  cruSt  on  other  Copper  minerals  ;  colour 
various,  shades  of  emerald  green,  passing  to  pale  blue.  Obtained 
as  a  thin  coating  in  small  patches. 

Star  of  Peace  Tin  Mining  Company,  Cascade. 

55.  COPPER,  NATIVE. 

Is  plentiful  at  several  localities  on  the  West  Coast.  At  Mount 
Lyell  and  vicinity  it  is  especially  so,  occurring  in  large  and  small 
arborescent  masses,  often  reaching  several  pounds  in  weight.  It 
is  often  found  embedded  in  a  clay  or  lithomargic  magma,  and 
sometimes  attached  to  Limonite. 

Many  assays  have  been  made  which  show  it  to  be  auriferous, 
occasionally  to  a  high  degree ;  at  Mount  Bischoff  a  beautiful 
highly  polished  foil  of  extreme  tenuity  has  been  obtained,  coating 
the  cleavage  planes  of  the  killas  or  altered  slate  near  its  junction 
with  the  I^orphyry  rock;  at  the  Montagu  and  Duck  Rivers 
Native  Copper  has  been  obtained  in  irregular  small  lumps  embedded 
in  a  nearly  black  basaltic  rock ;  it  occurs  in  a  vein  of  Garnet 
rock  at  the  Hampshire  Hills ;  with  Baryta  at  the  Wilmot  River ; 
as  a  flaky  and  fix)ndose  coating  on  Limonite  and  a  silicious  rock 
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at  Nolan*s  Creek,  near  the  Pieman  River;  at  Laurel  Creek,  a 
tributary  of  the  Bljth  River,  it  occurs  in  Chlorite,  with  Blende, 
Galena,  and  Copper  Sulphate  ;  Dunyan  Range  ;  Badger  Plain  ; 
near  Circular  Head ;  it  is  stated  to  also  occur  at  Main  waring 
Inlet,  south  of  Macquarie  Harbour. 

Regarding  the  form  that  has  been  discovered  at  Mount  BischofF, 
this  interesting  and  peculiar  copper  foil  has  been  found  under  similar 
conditions  in  the  elvan  courses  of  Cornwall,  England.  Mr.  A. 
K.  Bamett  states,  in  a  paper  entitled  *^  Observations  on  the  Elvan 
Courses,  Greenstones,  and  Sandstones  of  Cornwall,  with  Remarks 
on  their  associated  minerals"  (Royal  Cornwall  Polytechnic 
Society,  1873),  that "  At  Wheal  Buller  the  joints  of  the  elvan 
contain  thin  plates  of  Native  Copper.  Large  quantities  of  Native 
Copper  occurring  in  arborescent  and  filmy  forms  were  found  filling 
the  joints  of  the  elvan  at  the  Consolidated  Mines.  It  also 
occurs  in  the  joints  of  the  killas  and  the  quartz  veins  associated 
with  the  elvan." 

56.  CROMFORDITE  (Chlarocarbonate  of  Lead). 

A  single  example  obtained ;  the  crystals  are  rectangular  four- 
sided  prisms,  with  the  terminal  edges  replaced.  It  is  very  frangible, 
colourless,  and  white,  with  an  adamantine  lustre.  It  occurred  as 
a  small  group  attached  to  Gralena  with  some  associated  Cerussite. 

Adelaide  Froprictnry  Mine,  Dnndas. 

67.  COVELLITE  (Blue  Copper  Sulphide). 

Obtained  as  an  incrustation  investing  cupriferous  Pyrites  and  as 
a  bluiph-black  powdery  deposit,  filling  cavities  in  a  stanniferous 
lode. 

Star  of  Peace  Mine,  Cascade;  Ethel  Mine,  Blue  Tier 
(Montgomery). 

58.  CUPRITE  (Hed  Oxide  of  Coppef^). 

In  the  vicinity  of  Mount  Lyell  this  mineral  occui-s  in  some 
abundance  in  finely  formed  crystals  which  are,  both  as  regards 
size  and  colouration,  of  the  characteristic  octahedron  atid  its 
modifications.  They  are  often  attached  or  pai*tially  embedded  in 
blocks  of  nodular  Limonite  ;  occasionally  the  cavities  in  the 
nodules  are  literally  coated  with  the  bright  sparkling  mineral, 
which,  from  its  ruby  colour,  contrasts  well  with  the  brown  iron 
oxide ;  the  latter  is  often  stained  a  shining  black  with  Manganese 
Oxide  and  Stilphnosiderite. 

59.  CORUNDUM  {Oxide  of  Aluminium). 

The  ordinary  dull  brown  coloured  form  of  this  mineral  is 
occasionally  met  with  in  the  stanniferous  drift  of  the  north-east 
coast,  but  it  gi'adually  merges  into  its  variety  Sapphire,  which  is 
far  more  abundant  than  the  typical  form,  although  good  clear 
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gem-stones  of  the  highly  natural  Oriental  coloaration  are  of 
exceptional  occurrence.  A  limited  number  of  very  fine  stones 
have  been  obtained  which,  afler  passing  through  the  lapidary's 
hands,  have  been  pronounced  by  good  authorities  to  be  gem  stones 
of  considerable  value  and  quite  equal  to  the  average  of  those  from 
Ceylon.  They  are  usually  very  much  water  worn,  although 
occasionally  specimens  are  met  with  that  clearly  show  the 
rhombohedral  crystallization.  The  Oriental  Amethyst  and  Ruby 
are  not  known  to  occur  in  this  island,  but  occasionally  an  Oriental 
Topaz  has  been  obtained  in  Main  Creek,  near  Thomas's  Plains. 
The  colour  varies  through  all  shades  of  blue,  green,  and  purple, 
and  from  translucent  to  opaque.  They  are  sometimes  parti-coloured, 
showing  various  shades  of  blue  and  yellow  to  colourless.  The 
highly-valued  asteriated  variety  has  been  obtained,  but  it  is  of 
extreme  rarity.  A  fine  large  example  of  the  ordinary  translucent 
Sapphire  was  obtained  in  tne  Wela  River  weighing  264  carats, 
but  the  colour  was  not  of  even  shade  or  that  so  highly  valued. 

Mount  Cameron;  Thomas's  Plains;  Weld  River;  Main  Creek  ; 
Moorina  ;  Branxholm  ;  occurs  opaque,  colourless  to  dirty  blue  and 
grey,  Blyth  River  ;  in  clear  blue  fragments  at  the  Boat  Harbour, 
near  Table  Cape. 

The  Sapphire  has  not  been  discovered  in  sitUy  although  its 
matiix  will  in  all  probability  be  found  to  be  Granite. 

60.  COPIAPITE  (rellom  Sulphate  of  Iron). 

Occurs  in  small  quantity,  resulting  from  the  decomposition  of 
Melanterite,  in  one  of  the  adit  levels  at  Mt.  Bischoff.  This 
mineral  is  often  observed  on  Melanterite  as  a  thin  incrusting 
powder;  it  is  probably  a  transmutation  of  thai  species  by  loss 
of  water.  Some  pyrites  from  Bischoff  decompose  directly  to  this 
mineral — this  peculiarity  is  especially  noticeable  in  cabinet 
specimens,  which  afler  a  time  are  often  literally  transformed  into 
the  mineral.  This  pyrite  is  found  in  a  lode  composed  of 
Sphalerite,  Fluor  Spar,  and  Steatite,  east  of  the  great  mine. 

61.  CHABAZITE  {HydraUd  Silicate  of  Ahaninay  #r.) 

An  abundant  zeolite,  which  occurs  in  the  cavities  of  amygdaloidal 
Basalts.  The  obtuse  rhombohedral  crystals  are  usually  well  formed, 
clear,  and  colourless.  Abundant  near  the  railway  bridge  that  crosses 
the  Hellyer  River ;  of  small  size  but  well  formed  groupings,  Spring- 
field; associated  with  other  zeolitic  minerals.  Olivine,  and 
Calcite,  Sheffield  and  near  Mt.  Claude  ;  with  ferro-calcite,  Lefroy  ; 
occurs  abundantly  in  vesicular  basalt  at  Mt.  Pelion  and  vicinity, — 
the  crystals  are  well  developed  and  in  fine  groupings,  often  lining 
the  cavities.  Rounded  waterworn  nodules  of  the  black  basalt  are 
often  met  with  in  the  streams  which  clearly  show  the  implanted 
crystal  groups,  and  are  sometimes  mixed  with  other  species  of 
zoeiitic  minerals  and  ferro-calcite. 
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62.  CHROMITE  (Oxides  ofChrotMum  and  Iron). 

This  mineral  is  apparently  widely  distributed  throughout  the 
north-western  portion  of  the  island,  but  has  not  been  recorded  as 
occurring  in  large  quantity.  It  is  always  to  be  found  in  more  or 
less  profusion  wherever  Serpentine  occurs,  sometimes  intermixed 
with  that  rock  in  the  for^  of  minute  crystals,  but  more  often 
as  irregular  patches  of  various  sizes,  which  occasionally  form 
somewhat  extensive  masses. 

In  the  Heazlewood  River  and  its  vicinity  minute,  intensely 
black  polished  octohedral  crystals  are  plentiful.  In  favourable 
places  in  the  beds  of  some  ef  the  smaller  streams  it  is  quite  possible 
to  obtain  several  ounces  weight  of  these  crystak  in  a  dish  of  wash- 
dirt.  At  this  locality  it  is  also  fairly  abundant  in  the  massive 
form  ;  in  crystallized  masses,  in  a  small  vein  oc^urrine  between 
Serpentine  and  Quartz,  near  the  River  Forth  (J.  Smith) ;  Pie- 
man River;  Meredith  Range;  Dundas;  Asbestus  Mountain; 
very  abundant  as  small  crystals  in  Harman's  Rivulet,  Hus- 
kisson  River,  and  at  other  places. 

63.  CHLORITE  {Hi/drated  Silicate  of  Alumina  and  Magnesia). 

Occasionally  abundant  in  stanniferous  lodes  at  Ben  Lomond 
and  Heemskirk;  at  Bell  Mount,  west  of  Mt.  Claude,  with 
Sphalerite ;  as  Chlorite  Schist  it  is  abundant  between  Waratah 
and  the  West  Coast.  The  substance  occurring  at  Bischoff  that 
is  usually  termed  Chlorite  is  a  greenish  tourmaline  rock  which 
is  peculiar  to  that  locality. 

A  fibrous  radiating  variety  occurs  at  Mt.  Ramsay  and  Hamp- 
shire, the  former  of  a  pale  green  and  easily  decomposable,  the 
latter  of  a  darker  colour  more  durable  in  nature.  At  the  laurel 
Creek,  near  Mount  Housetop,  the  mineral  occurs  as  a  vein  in 
a  mineralised  dyke ;  it  is  of  various  colours  and  much  stained  with 
Iron  Oxide.  At  the  Prince  George  Mine  at  Heemskirk  in 
sheaf-like  aggregations,  which  cross  each  other  ;  and  sometimes 
radiating ;  at  the  Hamphire  Hills  as  Chloritic  Porphyry,  in  two 
dyke  masses  running  almost  parallel,  which  are  traceable  for  a 
considerable  distance.  On  the  north-eastern  tin  field  this  mineral  is 
distributed,  but  usually  in  small  quantity ;  it  occurs  as  a  constituent 
of  Protogene,  a  stanniferous  rocK,  at  Ben  Lomond  and  Gould's 
Country. 

64.  CIMOLITE  (Hydrous  Silicate  of  Alumina). 

Occurs  as  a  deposit  near  St.  Leonards,  and  is  oflen  termed  locally 
Meerschaum.  It  is  of  a  smooth  compact  texture,  with  a  dead 
white  colour  and  subconchoidal  fracture. 

65.  CALCITE  (Carbonate  of  Calcium). 

The  massive  form  or  limestone  occurs  abundantly  at  Bridge- 
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water ;  Maria  Island ;  Mersey  River ;  Mackintosh  River  J 
Gordon  River ;  Don ;  Heazlewood ;  Beaconsfield ;  and  other 
places. 

As  Travertine,  at  Geilston ;  as  Roestone,  on  the  west  side  of 
the  Savage  River  ;  as  Iceland  Spar,  near  St  Marj's  and  near 
Deloraine ;  abundant,  stalactitic,  at  Chudleigh  and  near  Frank- 
ford  ;  in  more  or  less  perfectly  crystallized  bunches  and  bands  in 
lode-matter  at  Heazlewood,  Zeehan,  and  Dundas ;  in  vughs  and 
imbedded  in  basalt  rock,  Biscboff  and  Lefroy  ;  of  a  pink  colour 
with  carbonaceous  matter,  Swansea;  as  small  blue- coloured 
crystals.  Madam  Melba  Mine,  Dundas ;  flesh-coloured  in 
Syenite  Porphyry  composed  of  Orthoclase,  Hornblende,  and 
Quartz  in  a  felspathic  magma.  (Ballarat  School  of  Mines 
Museum.) 

66.  COBALTINE  {Arsenide  of  Cobalt  and  Iran). 

Occurs  in  masses  with  cupriferous  pyrites,  galena,  and  grey 
copper,  Penguin  Silver  Mine,  Penguin  River.     (James  Smith.) 

67.  CA.8SITER1TE  (Oxide  of  Tin). 

As  is  well  known,  this  is  the  only  commercial  ore  of  Tin.  It 
crystallize  in  the  pyramidal  system  ;  in  habit  it  affects  short  four- 
&ced  prisms  with  complex  terminations  ;  it  often  occurs  mackled, 
and  is,  when  freshly  broken  out,  of  adamantine  lustre.  As  a 
distinguishing  character  the  streak  or  powder  is  always  pale-brown 
or  greyish  white.  In  colour  this  mineral  varies  in  a  great  degree  ; 
it  occurs  commonly  black  and  in  various  shades  of  brown,  but  is 
often  almost  colourless,  red,  yellow — pale  and  dark,  white,  grey, 
and  sometimes  variegated.  In  structure  it  may  be  compact,  fibrous, 
nodular,  radiated,  or  crystalline.  According  to  colour  or  structure 
its  varied  forms  are  termed  by  miners  black  tin,  resin,  amber,  ruby, 
wood,  shot-holed,  blistered  mahogany,  and  other  local  appellations. 
Alluvial  tin  is  generally  much  water- worn  or  rolled,  but  in  many 
cases  the  crystals  are  but  little  abraded;  it  is  usually  opaque,  but 
is  occasionally  translucent  to  almost  clear  transparent.  It  is  well 
known  to  metallurgists  that  stream  or  alluvial  tin — as  with  gold — 
is  richer  than  that  derived  from  its  matrix  or  lodes ;  the  reason  for 
this,  some  mineralogists  suppose,  is  that  the  alluvial  mineral  has  a 
kind  of  growth  by  continuous  coatings  received  from  the  metal  held 
in  solution ;  but  it  appears  to  me  more  reasonable  to  suppose  that 
this  peculiar  feature  is  caused  by  the  outer  crust  being  abraded, 
leaving  a  richer  central  portion  or  nucleus.  Casiiteriie  occurs  in 
either  the  eruptive  granite  rock  itself  or  in  the  immediate  neighbour- 
hood. The  rock  itself  is,  as  a  rule,  comparatively  poor  in  Felspar  and 
shows  a  corresponding  increase  in  the  important  mineral  Mica, 
which  invariably  contains  more  or  less  Lithia  as  a  constituent,  so 
that  the  presence  of  this  element  may  be  looked  upon  as  a  fair 
indication  of  the  existence   of   Tin    Oxide.      The    mineral  is 
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frequently  impi*egnated  in  the  rock  itself,  in  which  case  it  is  oY 
primary  origin.  As  occurring  in  lodes  or  veins  of  secondary 
character  it  is  usually  much  more  permanent,  and  may  then  be 
expected  to  exist  in  depth.  This  island  is  one  of  the  most 
important  tin-producing  countries  of  the  world,  and  a  peculiar 
interest  is  attached  to  its  discovery,  as  it  was  apparently  one  of 
the  first  minerals  found  in  Australasia  of  which  we  have  any 
record.  Professor  Liversidge  states  (*'  Minerals  of  New  South 
Wales,"  page  77),  "  The  probable  presence  of  tin  in  Australia  was 
mentioned  as  early  as  January,  1799.  Collins,  in  his  account  of 
the  English  colony  of  New  South  Wales,  states  that  Mr.  Bass, 
the  surgeon  of  H,M.S,  Reliance^  found  on  the  beach  of 
Preservation  Island  (on  the  north  coast  of  Tasmania,  near  the 
south  coast  of  Barren  Island)  a  very  considerable  quantity  of  the 
black  metallic  particles  which  appear  in  the  granite  as  black 
shining  specks,  and  are  in  all  probability  grains  of  tin."  The 
next  record  that  I  have  met  with  occurs  in  the  Proceedings  of  this 
Society  for  the  vear  1854,  page  425-431,  in  which  reference  is  made 
to  samples  in  the  museum  of  a  Mr.  Thomas  Winsmore  Wilson,  of 
Bamsley,  Yorkshire,  England.  In  this  paper  the  following 
remarks  occur :  **  No.  25,  Tinstone — as  regards  this  Tinstone  I 
need  not  remind  you  of  its  value.  If  you  could  open  a  mine  as 
rich  in  Tin  as  this  specimen  you  would  be  very  fortunate  in  the 
mining  department.  This  sample  was  obtained  "  on  elevated 
land  below  the  Tier,  St.  Paul's  Plains."  The  wonderfully  rich 
deposit  of  tin  at  Mount  BischofF  was  discovei*ed  by  Mr.  James 
Smith  in  1871,  and  soon  after  that  year  many  other  payable  finds 
occurred,  principally  in  the  north-eastern  portion  of  the  island. 
It  is  now  known  to  occur,  both  as  drift  and  lode,  at  many  places 
throughout  the  northern  portions,  several  of  the  eastern  islands  in 
Bass  Straits,  and  it  has  been  lecently  discovered  at  one  locality 
near  the  extreme  southern  coast. 

It  may  be  enough,  from  a  mineralogical  standpoint,  to  state 
that  almost  all  of  the  many  recorded  varieties  of  this  important 
mineral  have  been  found  more  or  less  abundantly  at  one  or  other  of 
our  tin-producing  districts.  The  oixlinary  "Black  Tin"  pre- 
dominates, but  the  coloured  varieties  are  by  no  means  rare  at  special 
localities.  The  "  Ruby  Tin  "  varies  from  pale  red  to  a  ruby  tint, 
and  is  often  quite  pellucid ;  it  is  fairly  abundant  in  the  driil  at 
Branxhom,  Moorina,  and  Weldborough.  The  "  Resin  Tin "  is 
usually  dull,  waxy,  and  opaque,  and  of  a  yellow  to  pale  brown  in 
colour.  It  occurs  at  sevei-al  of  the  mines  in  Gould's  Country 
and  at  Moorina  ;  both  of  these  kinds  are  of  exceptional  occurrence 
in  the  lode  matrix,  but  the  first  has  recently  been  discovered  in  the 
Ben  Lomond  District. 

The  coloured  forms  are  as  a  rule  confined  to  the  produce  of  the 
north-eastern  tin  fields,  that  from  the  north-western  portion  being 
the  ordinary  Black  Tin  of  commerce,    At  the  South  Piem^a 
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tliver  a  massive  variety  occurs  which  is  known  as  "  White  Tin;"  it 
is  an  amorphous  compact  ore  of  a  dull  white  to  pale  brown  colour. 
At  Mount  Ramsay  a  peculiar  variety  has  been  obtained  sparingly 
intermixed  with  the  normal  kind  ;  it  is  a  small  angulated  form  of 
a  brown  colour  and  highly  polished,  generally  but  little  water- 
worn.  That  from  Constable's  Creek  is  of  a  rich  brown  colour, 
with  striations  of  various  shades  in  fine  crystallized  masses  of 
considerable  size  embedded  in  a  quartz  gangue.  The  highly 
polished  crystals  and  mackles  from  the  Blue  Tier  and  vicinity 
are  exceptionally  fine,  and  samples  from  some  of  tlie  mines  in  the 
Ben  Lomond  district  are  remarkable  for  the  same  reason. 

The  ore  from  the  Iris  River,  near  the  Middlesex  Plain,  is,  as 
a  rule,  a  very  minute  black  to  dark  brown  polished  form,  which 
often  occurs  dispersed  throughout  a  white  kaolinic  clay  or 
decomposed  felspar.  The  Bischofi*  Tin  is  dark  brown  to  black  ; 
the  major  portion  of  that  obtained  is  found  in  small  ^nolar 
particles,  but  very  large  masses  of  almost  pure  Cassitente  have 
been  obtained  mainly  composed  of  solid  aggregations  of  crystabi. 
At  this  locality  this  mineral  has  been  obtained  intimately  associated 
and  scattered  throughout  various  forms  of  Pyrites,  mainlj 
arsenical,  and  it  is  reasonable  to  suppose  that  the  greater  portion 
of  the  lode  mass  or  ^*  Bonanza  "  that  nas  been  work^  had  its  ori^n 
from  a  huge  mass  of  Pyrites  afterwards  transmuted  to  Limomte, 
and  now  forms  the  well-known  Brown  Face  of  the  mine.  The  recent 
discovery  of  Native  Sulphur  associated  with  a  mass  of  fine  quartz 
Sinter  or  Geyserite,  showing  a  close  resemblance  to  samples  from 
the  Hot  Springs  of  New  Zealand,  may  as  investigation  proceeds 
throw  some  light  upon  the  important  subject  of  its  origin.  The. 
principal  rock  formation  at  Mount  Bischofi*  is  Quartz-porphyir — 
often  containing  small  crystals  of  Pycnite — with  shoots  of'^the 
Topaz-porphyry,  but  tin  is  often  found  in  the  clefts  of  the  adjacent 
killas  or  metamorphic  slate.  At  north-east  Dundas  Cassitterite 
is  also  reported  to  occur,  mixed  with  various  forms  of  pyrites,  in 
some  respects  resembling  the  Bischoff  formation. 

It  is  said  that  Resin  and  Ruby  tin  occur  at  the  base  of  the 
Norfolk  Range,  north  of  the  Pieman  River,  and  that  the  general 
character  of  the  tin-bearing  drift  much  resembles  that  of  the  north- 
eastern fields,  but  this  requires  confirmation. 

The  principal  stanniferous  rocks  of  this  island  are  Granite, 
Quartz  and  other  Porphyry,  Greissen,  and  Protogine.  Quartz 
is  not  an  unusual  lode  gangue,  and  kaolinic  clay  and  Limonite 
form  secondary  matrices.  The  principal  associated  minerals  are 
Wolfram,  Pyrites  of  various  kmds.  Molybdenite,  Tourmaline, 
and  more  rarely  Fluor-spar,  Chlorite,  and  Bismuth. 

The  stanniferous  drift  is  mainly  composed  of  fragments  and 
crystals  of  quartz  and  other  rock  debtnsy  that  of  the  North-east 
coast  containing  numerous  water-worn  Sapphires,  Zircon, 
l^leonaste,  Menaccanite,  and  rarely  Gold,  Ber^l,  and  silicifie4 
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wood.  The  drift  on  the  West  coast  is  mainly  quartz  of  various 
varieties  with  fragments  of  wood  transmuted  to  Mareasite — which 
on  exposure  soon  decomposes  to  the  sulphate. 

The  principal  localities  of  the  mineral  are,  on  the  North  West — 
Mt.  BischofF;  Mt.  Hicks  ;  Meredith  Range  ;  Mt.  Rarasav ;  Mt. 
Housetop  ;  Blyth  River ;  North  Pieman ;  near  Mt.  Claude ; 
Iris  River,  near  Middlesex;  Granite  Tor;  Ring  River ;  North 
Dundas.  On  the  North-east — Mt.  Cameron  ;  Moorina ;  Branx- 
holra ;  Mt.  Stronach ;  Mt.  Maurice ;  Weldborough  ;  Blue  Tier  ; 
St.  Helen's;  South  Freycinet  Peninsula;  Weld  River;  Mussel 
Roe  River ;  Cascade  ;  Derby ;  Mt.  Horror ;  St.  PauFs  ;  Ben 
Lomond.  In  Bass  Straits — Flinders,  Clarke,  and  Cape  Barren 
Islands.     In  the  South — Cox's  Bight,  near  Port  Davey. 

The  economic  results  of  our  tin-mining  industry  have  been 
highly  satisfactory ;  for  although  practical  operations  were  not 
commenced  until  the  year  1873,  and  lode-mining,  with  the  exception 
of  the  celebrated  BischofF,  has  been  comparatively  neglected,  it  has 
now  become  our  principal  mineral  product. 

Tin  first  appeared  as  a  factor  in  our  mining  industry  in  1873,  in 
which  year  the  total  export  amounted  to  four  tons  of  ore  valued 
at  ^220.  From  that  period  to  the  end  of  1892  the  export  of  the 
crude  and  smelted  metal  represented  not  less  than  62,130  tons, 
valued  at  £5,599,467. 

The  followinff  statistics  may  be  interesting  as  showing  the 
quantity  and  value  of  the  tin  exported  during  the  past  ten  years: — 

Decennial  Return  of  the  Tin  Mining  Industry, 


Year. 


Ore. 


Metal. 


Value. 


1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 


77 

4045 

32 

3675 

— 

4242 

— 

3776 

1 

3606 

2 

3775 

31 

3764 

4 

3214 

56 

3235 

— 

4971 

£ 
376,446 
301,423 
357,587 
363,364 
407,867 
426,326 
344,941 
296,761 
293,022 
298,260 


(The  Returns  as  above  quoted  are  taken  from  the  Tasmanian  Official 
Record,  1802,  with  additional  information  supplied  by  the  Mines  Depart- 
ment.) 

68.  CEttARGYRITE  (Chloride  of  Silver). 

The  well-known  Silver  Chloride  has  been  obtained  in  limited 
Quantity    at    the    Dvindas,    Zeehan,   Heazlewood^  and  at  the 
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Scamander  River  Silver-fields.  It  usually  occurs  as  minute 
irregular  blebs  and  crystals  in  ferro-manganese  gossan  and  in 
kaolin  with  other  oxidised  metallic  minerals. 

69.  CHLOROPHANE  {A  variety  of  Fluorite), 

When  heated  this  mineral  shows  the  peculiar  phosphorescent 
light  of  a  clear  emerald-green  colour.  It  usually  occurs  from 
light  violet  to  colourless,  but  is  very  rarely,  if  ever,  obtained  in  a 
crystallized  form,  being  generally  in  compact  to  granular  masses. 
Mt.  Bischoff ;  Mt.  Ramsay  ;  Branxholm ;  Ben  Lomond  (Great 
Republic  Tin  Mine). 

70.  CERVANTITE  {Antimony  Oxide). 

Abundant  as  a  result  of  the  decomposition  of  Antimonial 
Minerals,  usually  as  a  thin  coating  on  Jamiesonite,  Galena,  and 
and  on  lode-matter,  but  occasionally  massive.  Madam  Melba, 
Comet,  Mastrie^s  Bn^ken  Hill  mines  at  Dundas  are  prominent 
localities  ;  it  also  occurs  in  less  profusion  at  several  of  the  silver- 
lead  mines  in  the  Heazlewood  District  and  at  Zeehan.  Occurs  in 
small  quantity  in  a  quartz  reef  known  as  Ragged  Jack,  about 
nine  miles  east  of  Deddington ;  Pyrites,  Galena,  and  Stibnite  are 
found  with  it  as  accessory  minerals. 

71.  COLLYRITE  (?)  (ffydrated  Silicate  of  Alumina). 

A  substance  fairly  answering  the  general  characters  of  this 
mineral  occurs  in  bands  and  patches  in  the  cavities  and  fractures 
of  the  Diabase  rock  at  Launceston. 

72.  CHALCOCITE  {Copper  Sulphide). 

So  far  I  have  not  met  with  specimens  of  this  mineral,  although 
reported  to  occur  at  Mt.  Maurice,  Mt.  Ramsay,  and  Badger 
Head. 

73.  CALAMINE  {Carbonate  of  Zinc).  . 

Occurs  in  small  quantity  at  Heazlewood  and  Zeehan  ;  several 
localities  are  given  in  the  Fro.  Royal  Soe.  Tas.  for  1854,  but  the 
identification  is  very  doubtful ;  is  reported  to  occur  at  Mt.  Bischoff. 

74.  CROCOISITE  {Chromute  of  Lead). 

A  well  known  beautiful  mineral,  generally  supposed  to  be 
peculiar  to  the  silver-lead  mines  in  Siberia. 

Its  first  discovery  in  this  island  was  made  a  few  years  back  by 
Messrs.  Smith  and  Bell  at  the  Heazlewood  Silver-Lead  mine.  It 
there  occurs  of  its  characteristic  bright,  shining,  hyacinth-red 
colour,  in  somewhat  small,  thin,  aciculine  bunches  penetrating 
and  often  coating  a  soft  ferruginous-clay  gossan,  commonly  with 
minute  crystals  of  Cerussite  and  Pyromorphite.  At  the  Whyte 
River  mine  it  wfts  found  plentifullv  in  the  country  rock,  a  sofl 
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decomposed  Diorite,  abuttinpf  on  to  the  lode,  coatinp;  the  face^  of 
fractures  and  cleavage  planes.  In  some  instances  flakes  of  the 
mineral  several  inches  in  diameter  were  detached.  Rarely  patches 
of  small  monoclinic  crystals  occurred,  but  this  was  exceptional. 

la  vughs,  occurring  in  the  capping  of  the  lode  or  the  adjacent 
country  rock,  they  were  often  found  to  be  thickly  coated  with 
bunches  of  the  mineral,  of  bright  colouration  and  of  great  beauty. 

At  the  Adelaide  Proprietary  mine,  at  Dundas,  this  species  is 
very  plentiful.  It  commonly  occurs  in  large  columnar  prisms,  often 
several  inches  in  length,  that  penetrate  the  vesicular  ferro- 
manganese  gossan  that  overcaps  the  lode.  In  the  workings  of 
this  mine  some  extremely  fine  and  beautiful  specimens  have  been 
obtained,  the  mineral  often  coaling  white  Dundasite,  and  ocasionally 
associated  with  crystals  and  large  bunches  of  Cerussite  and  more 
rarely  Anglesite.  In  some  samples  the  red  prisms  penetrate  the 
gossan  intermixed  with  botryoidal  Psilomelane  and  occasionally 
patches  of  Galena  occur  in  the  more  solid  portions;  occurs  on 
Embolite,  Hay's  Prospecting  Association,  Heazlewood. 

Crocoisite  has  not  been  discovered  in  Australia.  So  far  as 
examined  this  mineral  has  not  been  found  to  be  argentiferous. 

75.  CERUSSITE  {Lead  Carbonate). 

Occurs  in  more  or  less  quantity  wherever  the  primary  lead 
sulphide  exists.  The  Silver  Queen,  Sylvester,  and  Austral  mines 
at  Zeehan,  the  Maestries  Broken  Hill,  Comet,  and  Adelaide  Pro- 
prietary at  Dundas,  with  the  Godkin  and  Whyte  River  mines  in 
the  Heazlewood,  district  have  afforded  fine  examples  in  massive 
amorphous,  subcrystalline  and  well  developed  orthorhombic 
crystallizations. 

Occasionally  it  is  permeated  to  some  extent  with  one  or  other 
of  the  Silver  Chloride  group,  when  it  assumes  a  grey-coloured 
amorphous  form,  which  is  locally  known  as  "grev  ore."  In  this 
state  it  invariably  gives  high  assay  returns  for  Silver.  It  often 
occura  stained  and  encrusted  with  both  green  and  blue  Copper 
Carbonates,  and  in  some  instances  found  coated  with  a  mixture  of 
Antimony  and  Lead  Oxides.  Anglesite  is  a  species  closely 
resembling  this  mineral,  and  it  is  often  intimately  associated  with 
it,  but  a  simple  qualitative  analysis  soon  detects  the  different  com- 
position, its  habit  of  crystallization  is  another  distinguishing 
character — Cerussite  occurs  in  tabular  forms,  usually  six-sided 
prisms  with  various  terminations,  and  is  oflen  macled. 

76.  CYANOSITE  (Sulphate  of  Copper). 

Originates  from  the  decomposition  of  Cupriferous  Sulphides  ; 
generally  occurs  stalactitic,  or  as  an  amorphous  efflorescence  in  old 
mine  workings.  Colour,  various  shades  of  blue  to  bluish-green. 
From  adit,  North  Valley,  Mount  Bischoft';  Gad's  Hill  Range, 
Upper  Meraey  River,  after  a  brass-yellow  variety  of  Chalcopyrite, 
\i  is  often  JntenQixed  with  blebs  of  Galena  and  Blende, 
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77.  COAL. 

River  Don  ;  Mersey ;  Port  Arthur ;  Seymour ;  Schouten 
Island  ;  South  Cape  ;  near  Waterhouse ;  Three  Hut  Point ;  New- 
Town;  York  Plains;  Jerusalem;  Cullenswood;  Mount  Niehok?; 
Sandfly;  Adventure  Bay;  Port  Cygnet;  Hamilton;  Richmond; 
Prosser's  River;  Spring  Bay ;  Mt.  Munro;  Fingal;  Longford; 
Jericho;  Inglis  River;  Mersey  River;  Western  Bluff;  Gad's 
Hill ;  Magnet  Range. 

Full  detailed  descriptions  of  our  Coal  measures,  with  numerous 
analyses  of  samples,  will  be  found  in  the  Proceedings  of  the  Royal 
Society  ot  Tasmania,  1851,  Johnston's  Geology  of  Tasmania,  1888, 
and  in  the  Tasmanian  Official  Record,  1892. 

78.  DOLOMITE  {Carbonate  of  Magnesia  and  Lime). 

The  pure  crystallized  form  is  of  exceptional  rarity,  bat  the 
ordinary  massive  kind  is  of  common  occurrence,  and  is  sometimes 
met  with  in  considerable  quantity.  The  gangue  of  the  silver-lead 
lodes  of  the  Heazlewood  and  Dundas  districts  is  often  composed 
of  an  irregular  mixture  of  Brown-spar,  Siderite,  Calcite,  with  a 
limited  quantity  of  quartz  most  of  which  is  more  or  leas  stained 
with  the  oxides  of  Chrome  and  Nickel.  At  Dundas  a  blue- 
coloured  variety  has  been  obtained  associated  with  Galena. 

The  massive  form  occurs  at  Mount  Claude,  near  Mount  Pelion, 
Heazlewood,  and  Dundas. 

79.  DIAMOND  {Pure  Carbon). 

The  occurrence  of  the  Diamond  in  this  island  is  extremely 
doubtful.  It  has  been  I'eported  that  a  single  minute  specimen  mi^s 
detected  in  a  parcel  of  gem-sand  that  was  obtained  in  the  vicinity 
of  the  Hellyer  River,  and  sent  to  England  for  examination  by  the 
Van  Diemen's  Land  Company  many  years  ago. 

80.  jyiAJuOQYT'E,  {Carbonate  of  Manganese). 
See  Rhodochrosttb. 

81.  DUFRENOSITE  {Sulph-argenide  of  Lead  mth   Copper 

and  Silver). 
Usual  colour  steel-grey,  with  a  reddish-brown  streak  and  metallic 
appearance.     It  is  said  to  occur  intermixed  with  Tetrahedrite  and 
Cupriferous  Pyrites  at  the  Fahl  Ore  mine,  Dundas. 

82.  DUNDASITE  {Hydrous  Carhono-phospliate  of  Lead  and 

Alumina). 
This  apparently  new  mineral  compound  forms  an  incrustation 
on  fen*o-manganese  gossan.  It  is  composed  of  small  spherical 
^gg'*^^^^^*  usually  closely  matted  together.  Under  the  lens  these 
bunches  show  an  extremely  fine  radiating  structure.  The  colour 
internally  is  silky  milk-white  with  a  velvetjr  outer  crust  of  ^ 
dusty  yellow-brown, 
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The  surface  often  has  numerous  adherent  crystals  of  Crocoisite 
which  not  rarely  penetrate  the  mass.  These  crystals  are  always 
minute,  but  remarkable  for  their  extremely  fine  development  and 
acute  angles. 

The  qualitative  reactions  of  this  new  substance  ure  as  follows  : — 
In  the  matrass  it  becomes  yellow  and  yields  water.  It  is  infusible 
before  the  blowpipe,  but  on  coal,  with  fluxes,  yields  a  considerable 
quantity  of  metallic  lead,  and  coats  the  surface  with  the 
characteristic  yellow  sublimate.  When  moistened  with  sulphuric 
acid  it  gives  cfistinct  reaction  for  phosphoric  acid.  In  nitric  acid 
it  dissolves  with  strong  eflervesceuce ;  the  residuum  from  the  solution 
strongly  deflagrates  and  gives  phosphoric  reaction.  Tiie  powdered 
material,  when  moistened  with  cobalt  nitrate,  clearly  shows  the 
beautiful  blue  colouration  of  alumina.  With  limewater  gives  the 
turbidity  of  carbonic  acid.     Hardness  about  2. 

Adelaide  Pioprietary  mine,  Dundas. 

83.  EPIDOTE  {Silirate  of  Irm  and  Calcium). 

This  species  frequently  occurs  in  richly  metalliferous  rocks,  and 
in  a  lesser  degree  it  is  widely  diffused.  It  is  usually  of  a  peculiar 
and  characteristic  pistachio-green  (K>lour,  but  it  often  affects  a 
reddish-brown  colour  when  occurring  in  Serpentine.  Common  in 
greenstone,  west  of  the  River  Leven  and  other  places  (J.  Smith)  ; 
abundant  in  clefls  of  rock.  Magnet  Range ;  near  Table  Cape ; 
about  the  Forth  River ;  vicinity  of  Bischoff ;  with  quartz  as  veins 
in  the  greenstone,  usually  occurs  in  bunches  of  crystals — some  of 
the  individual  specimens  often  met  with  up  to  an  inch  in  length, 
Dunyan  Range,  Duck  River ;  Woolnough,  of  clear  colouration 
but  small  size ;  at  Port  Cygnet  a  black  variety  has  been  obtained 
in  long  bladed,  thin,  semi-crystallized  bunches,  which  are  &irly 
abundant  in  a  felspathic  porphyry ;  at  the  Whyte  River  it  has 
been  found  in  the  clefts  of  lode  material  with  bunches  of  Calcite 
and  Pyrites ;  at  Dundas  it  is  fairly  abundant  in  quartz. 

84.  EVANSITE  {Hydrated  Phosphate  of  Alumina). 

k  rare  species,  occurring  as  botryoidal  incrustations,  which  are 
often  almost  colourless,  but  sometimes  milky  white,  at  all  times 
having  an  attractive  pearly  lustre.  It  appears  to  difier  from  the 
typical  form  in  having  a  proportion  of  Silica  chemically  combined. 
The  examples  were  obtained  in  a  silver-lead  lode  with  Galena 
and  Sphalerite. 

Zeenan. 

85.  "EV^O'ULIT^  {Sulphate  of  MagneMa). 

Found  as  sub-crystallized  aggregated  and  delicately  flbrous 
masses,  but  also  commonly  as  a  more  or  less  compact  incrustation. 
It  occur.4  in  caverns  and  fissures.  Abundant  in  the  neighbour- 
hood 9f  the  Dromedary  Mountain  j  ^bo^t  the  Upper  Lake  Rjyer, 
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near  the  Western  Tier;    at  Exton;  Alum  Cliff  Caverns,  near 
Clmdleigh. 

86.  ERYTHRITE  (Arsenate  of  Cobalt). 

This  mineral  may  be  at  once  known  by  its  characteristic  peach- 
blossom  colour.  An  extremely  small  quantity  has  been  obtained 
intermixed  with  earthy  ferruginous  gossan  at  the  Penguin  Silver- 
lead  Mine,  Penffuin  River  ;  m  small  patches  of  distinct  colouration 
as  a  coating  on  lode  gangue,  probably  derived  from  the  transmu- 
tation of  an  arsenide,  at  the  Hampshire  Silver  Mine,  Hampshire 
Hills  (W.  R.  Bell). 

87.  .ENSTATITE  (Silicate  of  Magnesia  and  Iron).  " 

This  species  is  apparently  synonymous  with  Bronzite.  Occurs 
in  sub-crystalline  masses  of  considerable  extent  in  connection 
with  Serpentine  at  the  Heazlewood  with  its  variety  Schiller  Spar, 
and  other  allied  forms  of  almost  similar  chemical  compositioa; 
abundant  with  its  varieties,  Huskisson  River ;  Parson's  Hood  ; 
Magnet  Range. 

88.  EUCLASE  (Silicate  of  Alumina  and  Olucina). 

Two  well  preserved  crystals  from  the  stanniferous  drift  at 
Moorina  agree  with  the  general  characteristics  of  this  rare 
mineral. 

89.  EMBOLITE  (Cklorohromide  of  Silver). 

Found  in  limited  quantity,  but  often  quite  pure.  As  is  usually 
the  case  the  crystals  are  difficult  to  obtain  well-defined,  but 
moderately  good  specimens  are  not  rare.  Occurs  intermixed  with 
ferro-manganese  gossan  and  earthy -lode  matter.  The  more  im- 
portant localities  are  the  following  mines  : — Central  Dundas, 
Maes'trie's  Broken  Hill,  and  Dundas  Proprietaiy,  at  Dundas ; 
The  Queen,  Sylvester,;and  Junction,  at  Zeehan ;  and  the  Godkin, 
Washington  Hay,  and  Whyte  River,  in  the  Heazlewood  District. 
Embolite  merges  gradually  into  Cerargyrite,  the  two  species  being 
isomorphous.  The  mixtures  occur  both  here  and  in  Australia  in 
varied  proportions,  so  that  the  one  species  may  gradually  merge 
into  the  other. 

90.  EULYTINE  (Silicate  of  Bismuth), 

A  very  rare  mineral,  occurring  in  minute  globular  patches  of  a 
yellow  to  brown  colour,  with  a  resinous  lustre. 
Hampshire  Silver  Mine  (W.  R.  Bell.) 

91.  FAHLUNITE  (Hydro^mica). 

Several  forms  ofthe  hydro-mica  group  occur  at  the  Mt.  Bischoff, 
the  Hampshire  Hills,  and  elsewhere.  The  identification  of  the 
species  is  at  the  best  doubtful  in  aln^ost  all  the  members  of  this 
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Very  unsatisfactory  group.  The  Bischoff  samples  are  soft,  com- 
pact, and  grey  in  colour;  that  from  the  Hampshire  is  much  darker, 
almost  black  in  colour,  with  the  surface  shinmg. 

92.  FLUORITE  (Fbwride  of  Calcium^Fluor-spar). 

Some  very  fine  masses  of  this  mineral  have  been  obtained  at 
the  Great  Republic  and  other  tin  mines  situated  at  Ben  Lomond. 
The  crystals  are  usually  small,  but  beautifully  defined :  a  common 
form  is  pale  purple  to  almost  colourless,  with  the  apices  of  the 
acute  angles  distinctly  stained  an  intensely  dark  purple.  Modi- 
fications of  form  and  macles  are  not  uncommon  at  this  locality. 
Much  of  the  Fluor-spar  occurring  in  this  island  belongs  to  the 
variety  Chlorophane,  which  see. 

93.  FRANKLINITE  (Oxides  of  Iron,  Manganese,  and  Zinc), 

A  mineral  with  metallic  lustre,  dark,  almost  black  colour,  and 
characteristic  reddish-brown  streak.  Obtained  in  amorphous 
and  crystalline  bunches  intermixed  with  galena,  mainly  at  the 
200  feet  level,  Silver  Queen  Mine,  Zeehan. 

94.  GARNET  {Silicate  of  various  hoses). 

Undetermined  species  occur  at  the  Hampshire  Hill:?,  where 
they  are  found  in  profusion.  They  vary  from  brown  to  black  in 
colour,  and  oAen  reach  an  inch  in  diameter.  On  the  south  side 
of  Cape  Barren  Island  they  exist  in  situ  in  a  quartz  porphyry,  also 
free  in  the  detritus  derived  therefrom  usually  mixed  with  Uassiterite; 
at  several  localities  in  the  north-eastern  tin  fields  they  are  plentiful 
in  the  drifl,  but  generally  of  small  size  ;  common  in  the  vicinity  of 
Mt.  Heemskirk,  usually  opaque,  but  sometimes  of  good  colour 
and  transparent ;  near  Mt.  Claude  a  solid  compact  to  sub- 
crystalline  garnet  rock  of  yellowish-brown  colour  occurs 
apparently  belonging  to  the  sub-species  Grossularite  ;  at  Mt. 
Ramsay  another  rock  mass  has  been  found  of  a  dark  brown 
colour  ;  at  this  locality  well  formed  crystals  have  been  obtained 
imbedded  in  a  soft  magma  that  allows  them  to  be  easily  extracted  ; 
near  High  wood,  on  the  Emu  River,  clearly  cut  dodecahedrons  of 
a  translucent  white  to  light  yellow  colour  occur  in  lode-matter . 
(W.  R.  Bell);  on  the  Whyte  River,  near  the  Meredith  Range, 
in  minute  crystals  and  compact  masses  of  reddish -ye  I  low  colour — 
apparently  belonging  to  the  variety  Essonite — with  Actinolite 
and  Molybdenite  as  accessory  minerals. 

95.  GOSLARITE  {Zinc  Vitriol). 

Occurs  as  small  stalactitic  and  investing  bunches,  which  are 
usually  much  stained  with  ii*on. 

Obtained  in  an  adit,  intermixed  with  other  sulphates.  Blue  Tier, 
near  Beaconsfield. 
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96.  GRAPHITE  (Impure  Carbon). 

Of  common  occurrence,  but  invariably  of  indiflPerent  quality 
and  usually  in  the  form  of  graphitic  slate. 

It  is  often  met  with  in  the  silver-lead  lodes  of  Zeehan  and 
Dundas,  where  it  is  usually  found  on  fissure  lode  walls  more  or  less 
intermixed  with  earthy  matter  and  on  the  cleavage  faces  of  Gkilena  ; 
Norfolk  Plains  (Pro.  Royal  Soc,  Tas.  I85I),  near  Mangana  ; 
Mt.  Heeroskirk,  in  the  cleavages  of  the  granite  rock ;  Beacons- 
field  ;  Anderson^s  Creek ;  North  Valley  ut  BischoflT,  bs  a  large 
mass  with  a  high  metallic  lustre  ;  on  the  beach  about  two  miles 
west  of  the  Leven  River;  as  thick  coatings  in  the  joints  of  a 
crystalline  lime^^tone  on  the  Wilmot  River  ;  repoited  as  occurring 
in  considerable  quantity  at  Barren  Island. 

97.  GROSSULARITE  (a  variety  of  Garnet). 

Occura  as  a  subcrystallized  to  somewhat  solid  rock  near  Mount 
Claude.  The  colour  is  pale  olive-green  to  brown,  with  a  rather 
vitreous  lustre. 

98.  GREENOCKITE  (^Sulphide  of  Cadmium). 

This  has  been  reported  to  occur  at  the  Godkin  mine,  Heazle- 
wood,  implanted  upon  Sphalerite  and  lode-matter.  (A.  R. 
Browne). 

99.  GOETHITE  (  Hydrated  Peroxide  of  Iron). 

A  good  mineral  species,  crystallizing  in  the  rhombic  system. 
It  may  be  known  from  other  iron  minerals  by  its  blood-red  colour 
when  seen  by  transmitted  light,  and  brownish  yellow-streak.  It  is 
commonly  globular  and  stalactitic,  rarely  in  crystallized  masses. 

Dial  Kange;  Blythe  River;  Penguin;  Dundas;  Pieman 
River ;  Emu  Bay. 

100.  GALENITE  {Sulphide  of  Lead). 

This  mineral,  the  most  abundant  ore  of  Lead,  is  widely  dis- 
tributed over  the  northern  and  western  portions  of  the  bland, 
occurring  in  all  its  many  variations  of  structure,  from  the  steel- 
grain  to  the  coarse  cubical  ore,  often  showing  extreme  variations 
in  this  respect  in  the  same  district  or  even  individual  mines.  In 
geological  occurrence  it  also  varies  to  a  greater  extent  than  almost 
any  other  mineral  species ;  here  it  is  common  to  the  tin-bearing 
granites  of  the  Ben  Lomond  and  the  foBsiliferous  Silurian  slates 
of  the  Zeehan  districts. 

From  all  localities  our  Lead  Sulphide  is  characterised  by  the 
unusually  large  assay  returns  of  Silver  that  it  yields,  so  that  it  is 
reasonable  to  anticipate  that  it  will  become  one  of  our  most  important 
economic  minerals.  The  true  crystals  are  exceptionally  rare,  and 
the  few  that  have  been  obtained  are  small  and  obscure.  This 
mineral  often  contains  a  considerable  admixture  of  Antimony,  in 
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which  case  it  if  proportionally  more  or  less  striated  in  structure  ; 
some  samples  from  the  Heazlewood  district  show  this  in  a  marked 
degree.  As  a  rule  it  is  comparatively  pure  and  free  from  deleterious 
admixture,  zinc  in  particular — the  b^ne  of  the  metallurgist  —  being 
of  exceptional  occurrence  in  large  quantity.  Many  specimens 
from  the  Junction  and  Queen  mines  at  Zeehan  are  highly  iridescent 
and  show  a  beautiful  play  of  colouration  in  blue,  green,  and  red. 

At  the  Sylvester  mine  a  large  quantity  of  beautiful  dark  green 
Pyromorphite  and  feirly  well  crystallized  Cerussite  has  been 
obtained,  overcapping  the  primary  ore ;  and  one  of  the  lodes  on 
the  Queen  property  contained  a  considerable  amount  of  Lithomarge, 
more  or  less  impregnated  with  Silver  chlorides,  in  the  surface 
levels.  That  from  the  Owen  Meredith  mine  had  in  many  instances 
very  fine  masses  of  arborescent  Native  Silver  in  the  clefts  of  the 
ore  body,  with  which  an  Antimonial  Silver  mineral  was  also 
associated. 

At  tlie  Maestrie*s  Broken  Hill  mine  at  Dundas  an  extensive 
body  of  oxidised  argentiferous  lead  ore  has  been  worked,  over- 
capping  and  interspersed  throughout  the  original  mineral.  The 
ferro-manganese  lode  capping  of  the  Adelaide  Proprietary  mine 
at  the  same  locality  has  become  somewhat  celebrated  for  the 
wonderfully  fine  bunches  and  masses  of  Crocoicite  that  have  been 
obtained ;  in  some  of  the  more  solid  portions  of  the  surface  outcrop 
the  gradual  transmutation  of  the  Lead  Sulphide  to  the  Chromate 
can  be  distinctly  traced^  and  the  vughs  often  contain  remarkably 
developed  crystab  of  tbe  la  tter  as  a  coating.  The  Scamander  Sil  ver- 
lead  itiine  consists  of  a  mixture  of  several  silver-beamg  minerals, 
the  more  important  of  which  are  Pyrites — principally  arsenical, 
Sphalerite,  and  Galena.  At  the  Rex  Hill  mine  in  tne  Ben  Lomond 
district  the  some  what  peculiar  association  of  Cassiterite,  Mariatite, 
Chalcopyrite,  and  Galena  is  a  noticeable  feature  in  a  portion  of 
the  property.  In  addition  to  the  minerals  mentioned,  small  himps 
of  green  Malachite  are  occasionally  met  with  in  trenches  on  the 
surface.  At  the  Madame  Melba  at  Dundas,  and  Silver  Cliff  at 
Bischoff,  Galenite  is  commonly  met  with  in  conjunction  with 
Jamiesonite  and  mixed  oxides,  resulting  from  the  decomposition 
of  the  two  minerals. 

On  the  south  bank  of  the  Mackintosh  River,  about  forty  miles 
south-east  of  Bischoff,  a  large  body  of  Galena  has  been  discovered, 
much  of  which  is  intermixed  with  a  cleavable  Calcite  and 
amorphous  Siderite.  It  occurs  near  Deloraine  with  Baryta  and 
Dolomite,  sometimes  showing  alternate  bands  of  Galena  and 
Sphalerite.  In  the  gold  mining  districts  of  Beaconsfield,  Lefroy^ 
and  Mathinna,  it  is  found  in  the  reefs,  oflen  to  considerable  depth, 
in  limited  quantity,  generally  intermixed  with  Pyrites.  At  the 
Hampshire  Hills  an  argentiferous  lode  was  worked  upon  by 
the  Van  Diemen*s  Land  Company  some  years  back,  but  without 
any  permanent  practical  results.    The  matrix  of  this  discovery 
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was  a  hard  siliceous  rock,  differin^c  in  manj  respects  frem  any 
other  hitherto  found.  Its  mineral  constituents  also  varied  in 
a  most  remarkable  degree,  and  included  several  species  which 
are,  so  far  as  known,  peculiar  to  itself.  These  consisted  of 
Apatite,  Strontianite,  Fluor-spar,  Argentite,  and  Pyrites,  with 
several  minerals  of  Cobalt  and  Bismuth.  Scattered  throughout  this 
interesting  and  diverse  mixture  are  blebs  and  bunches  of 
ai-gentiferous  Galena.  In  the  Penguin  River  Silver  mine  the 
ore  mass  mainly  consisted  of  a  mixture  of  Pyrites,  Sphalerite,  with 
Galena,  and  a  small  quantity  of  Nickel  and  Cobalt  bearing  minerals ; 
the  mass  giving  very  satisftictory  assay  returns. 

At  the  Whyte  River,  and  at  some  of  the  Oundas  mines,  a 
singular  mixture  occurs,  which  is  composed  of  Gralena  and 
Cerussite,  forming  a  sulpho-carbonate.  The  two  minerals  are  so 
closely  combined  that  the  reactions  for  both  forms  are  obtained  by 
qualitative  analysis. 

The  characteristic  gangue  or  lode  matrix  of  our  Silver-lead 
mines  is  commonly,  if  not  generally,  a  compact  fonn  of  Siderite 
or  Carbonate  of  Iron,  which  is  occasionally  varied  by  an  admixture 
of  quartz  in  much  less  quantity,  and  earthy  matter.  The  Old 
World  matrices  of  Calc-spar,  Fluor,  and  Baryta  are  strangely  the 
exception,  and  in  fact  are  almost  unknown  on  the  more  important 
Silver-lead  fields  of  the  West  Coast.  Many  of  the  other  mineral 
species  that  are  usually  found  associated  with  Galenite  in  the 
metalliferous  regions  in  other  parts  of  the  world  are,  as  a  rule, 
found  with  it  here,  with  the  exception  that  some  of  the  more 
common  ores  of  Zinc  elsewhere  are  of  much  less  frequent 
occurrence,  and  the  few  that  have  been  discovered  are  in  far  lees 
abundance  than  is  usual  in  the  mines  of  Europe  and  America. 

The  earliest  recorded  discovery  of  Galenite  in  this  island  was 
apparently  that  of  an  unimportant  nature  made  at  Norfolk  Plains  in 
1851  (Proceedings  Royal  Society  Tasmania,  1851),  and  it  was 
many  years  after  that  practical  mining  for  Silver-lead  commenced. 
The  first  was  that  at  the  Scamander  River  in  1885.  Assays  from 
the  mixed  argentiferous  minerals  obtained  in  the  mine  at  this 
locality  gave  variable  returns  up  to  as  high  as  200  ozs.  of  Silver 
per  ton,  and  a  bulk  test  of  about  50  tons  pi*oduced  at  the  rate  of 
32  ozs.  to  the  ton  with  a  fair  proportion  of  lead.  This  mine  is 
now  shut  down  and  the  locality  is  practically  abandoned,  notwith- 
standing that  several  discoveries  of  argentiferous  Galena  have 
been  made  in  the  vicinity. 

The  more  important  discovery  of  the  existence  of  Gralenite  at 
Mount  Zeehan  on  the  West  Coast  was  made  by  Frank  Long  on 
the  8th  December,  1882,  (Tilley,  ''The  Wild  West  of  Tasmania," 
1891),  but  mining  for  this  mineral  did  not  commence  until  about 
five  years  later. 

The  principal  localities  are  : — Zeehan;  Dundas ;  Ben  Lomond  ; 
Scamander   Kiver;    Bischoff;    Mount    Claude;    Dove   River; 
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Heazlewood;  Mount  Lyell ;  Castray  River  j  Mount  Pelion; 
Penguin  ;  Forth ;  flenty  River ;  Lake  Dora;  Constable's  Creek  ; 
Dial  Range ;  Arthur  and  Mackintosh  Rivers. 

The  "  Statistics  of  the  Colony  of  Tasmania  "  for  the  vear  1891, 
give  a  **  Return  showing,  as  far  as  can  be  ascertained,  the  value  of 
Minerals  produced  to  date,  3l8t  December,  1891,''  in  which  the 
Silver-lead  mining  industry  is  credited  with  the  sum  of  ^91,653: 
no  Silver  returns  bein^  available  prior  to  1888.  By  &r  the 
greater  portion  was  produced  from  Sulphide  ore  or  Galena. 

The  yearly  Return  from  the  same  authority  is  as  follows :— 


Silver  (Apgentiferous  Lead). 

1888. 

1889. 

1890. 

1891. 

Quantity  of  ore  raised  Tons 
Value  of  Products.            £ 

417 

5838 

416 
7044 

2058 
26,487 

4810 
52,284 

The  following  has  been  kindly  supplied  by  F.  Belstead,  Esq., 
Secretary  of  Mines : — 

Return  ihowing  the  Quantityi  and  Value  of  Silver  producea 
in  Tasmania  during  1892. 


Mineral. 


Quantity. 


Value  of  Silver. 


Silver-Lead  Ore... 
Bullion   


4019  tons  (yield  of  Silver  about 
140,665  ozs.) 

613  tons  (yield  of  Silver  about 
36,780  ozs.)   


£       #.    d. 
22,858    1    3 

5976  15    0 


Mr.  Belstead  states^  in  Uteris,  that  '*  it  is  impossible  to  obtain 
even  an  approximate*  estimate  of  the  Lead."  It  may  be  fairly 
estimated  that  the  total  value  of  the  Silver-lead  ore  raised  during 
the  past  year  was  not  less  than  JC60,000. 

101.  GOLD. 

The  early  history  of  Gold  discovery  in  this  island  is  extremely 
vague,  but  it  appears  to  have  been  found  about  the  year  1850  in 
the  Fingal  District,  although  systematic  mining  for  the  metal  did 
not  commence  for  some  time  after. 
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The  auriferous  districts,  so  far  as  discovered,  are  feirly  well 
understood^  so  that  from  a  mineralo^cal  point  of  view  it  would  be 
superfluous  to  minutely  enumerate  them.     A  few  peculiar  features 
as   to  the  paragenesis  and  other  local  peculiarities  may  be  of 
passing  interest   and   worthy   of  record.      At    the   Campbell's 
Reward  Mine,  near  Mt.  Claude,  the  precious  metal  occurred  in  a 
very  small  vein  or  fracture  plane  in  a  rock  that  has  been  termed 
Porpyritic  Syenite ;   the   Gold  was  faced  on  to  the  rock  with 
a  backing  of  decomposed   Felspar,   and  occurred   in  fern-like 
arborescent  patches  occasionally  altering  to  radiating  masses,  the 
whole  presenting  a  very  peculiar  and  unique  appearance.    Much 
of  the  separated  metal  had  the  appearance  of  irregularly  chopped 
hair,  eacn  fragment  as  seen  under  the  microscope  being  covered 
with  extremely  minute  recurved  barbs  ;  scattered  throughout  the 
mass   were  also  flaky  plates  of  extreme  tenuity,  the  sur&ce  of 
these  being  covered  with  sub-crystalline  impressions.     Altogether 
the  general  structure  of  the  metal  and  its  mode  of  occurrence 
difler  very  much  from  any  other  auriferous  formation  known  to 
exist  in  the  island ;  the  Long  Plain  alluvial  gold-field  was  noted 
for  the  numerous  and  remarkably  fine  crystal  forms  of  the'  metal 
that  were  obtained — even  rivalling  Ballarat  in  this  respect.     Many 
individual  crystals  were  found  measuring  above  ^-inch  in  length, 
which  were  often  aggregated  together  in  masses  of  considerable 
size ;  some  presenting  an  exquisitely  beautiful  arboriform  struc- 
ture and  others  again  in  a  filiform  mass,  the  latter  occasionally  so 
intermixed  as  to  present  a  sponge-like  structure.     It  is  to  be 
regretted  that  more  examples  of  these  peculiar  masses  were  not 
secured  as  museum  specimens,  for  now  their  occurrence  has  almost 
become  a  matter  of  history.     The  gold  was,  as  a  rule,  but  little 
waterwom,  and  apparently  occurred   in  small  lenticular  veins 
composed  of  Siderite,  Quartz,  and  Pyrites,  interlaminated  in  the 
folia  of  the  schistose  country  i-ock.     In  some  of  the  Lefix)y  mines 
verv  fine  examples  of  "  slickensides  "  occur,  which  are  often  faced 
with  striations  and  patches   of  gold,  the  whole  being  furrowed 
and  highly  polished ;  at  the  Queen  River  an  almost  white  gold 
has  been  obtained,  caused  by  its  admixture  with  silver,  and  thus 
forming  the  variety  known  as  Electrum  ;  at  M*Kusick's  Creek, 
near  the  King  River,  a  considerable  number  of  crystals  were 
obtained,   the  prevaiUng  form  bein^   miujh  elongated,  in  many 
instances  reaching  nearly  an  inch  in  length  ;  on  the  propertv  of 
the  Union  Prospecting  Association,  at  Back  Creek,  the  metal  has 
been  discovered  scattered  throughout  a  matrix  of  white  friable 
sandstone,  which  apparently  forms  the  wall  of  a  quartz  reef;  at 
Mt.  Ramsay  the  cupriferous  pyrites,  occurring  in  the  characteristic 
homblendic  rock  of  the  locality,  has  been  found  by  analysis  to  be 
highly   auriferous ;    at    Mt.    Lyell     the    ironstone,   principally 
micaceous  Hematite  and  Limonite,  contains  more  or  less  free 
gold,  which  is  abo  the   case  with  the    Baryte,  Pyrites,  and 
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Native  Copper  occurring  at  the  same  locality ;  at  the  Specimen 
Reef  Mine  and  otlier  places  near  the  Savage  River  a  large  quantity 
of  gold  has  been  obtained  in  and  closely  associated  with  Siderite, 
which  mineral  appears  to  be  the  main  matrix  of  the  metal  at  this 
locality ;  at  Lefroy  and  in  the  Fingal  District  when  Gralena  is  met 
with  in  the  mines  it  often  contains  gold,  and  the  small  quantity  of 
Sphalerite  that  occurs  is  invariably  auriferous ;  at  Waterhouse  a 
considerable  quantity  of  auriferous  Mispickel  and  Marcasite 
occurs  in  the  quartz  reefi  of  the  district^  ana  the  greater  portion  of 
the  various  pyritous  minerals  of  the  Beaconsfield^  Lefroy,  and 
Fingal  gold  mining  districts  are  so  rich  in  the  precious  metal  as 
to  make  their  metallurgic  treatment  of  considerable  importance 
to  the  various  mines ;  at  the  Ring  River  the  gold  is  commonly 
alloyed  with  a  small  quantity  of  Bismuth,  a  peculiarity  not  known 
to  exist  at  any  other  locality  in  the  island  ;  in  the  vicinity  of  the 
Pieman  River  District  the  auriferous  drifts  often  contain  a  com- 
paratively large  quantity  of  Osmiridium, — Badger  Plain,  near 
the  Savage  River,  being  a  noted  locality ;  in  the  stanniferous 
drift  near  Branxholm  small  flakes  of  gold  are  often  met  with,  but 
not  in  sufficient  quantity  to  render  it  of  any  economic  importance ; 
much  of  the  alluvial  gold  obtained  on  the  Lisle  field  is  often  coated 
with  a  dark,  almost  black  substance,  which  is  apparently  Ferro- 
manganese ;  occurs  sparingly  in  a  soft  silicious  turn,  of  a  yellowish- 
brown  colour  in  a  body  of  considerable  extent  in  connection  with 
a  dioritic  rock  at  the  Castray  River.     In  the  same  formation 

f  rains  of  Iridium  are  oft;en  met  with,  and  numerous  fine  grains  of 
'itaniferous  Iron.  The  average  purity  of  the  gold  of  this  colony 
is  about  96  per  cent,  the  balance  being  usually  the  metals  of  the 
platinoid  group.  The  largest  nuggets  of  gold  obtained  in  this 
island  were  discovered  at  the  Rocky  River,  a  tributary  of  the 
Pieman,  in  1883.  Their  respective  weights  were  143  and  243  ozs. 
Mr.  F,  Danvers  Power,  F.G.S.,  states,  regarding  the  auriferous 
formation  discovered  at  the  Castray  River,  that  **  The  country  rock 
is  slate,  and  on  this  has  been  deposited  beds  of  volcanic  ejecta ; 
these  latter  are  more  or  less  auriferous.  The  volcanic  material, 
where  undecomposed,  is  green  in  colour  and  of  compact  texture, 
showing  magnetic  pyrites  here  and  there  distributed  throughout 
it.  As  this  becomes  weathered  it  decomposes  into  a  ferruginous 
clay,  somewhat  sandy,  but  various  beds  may  be  recognized  by 
their  structure,  hardness,  mottled  appearance,  or  some  other  feature 
peculiar  to  them.  The  gold  in  this  material  is  not  evenly  dis- 
tributed; occasionally  a  rich  patch  is  struck,  but  the  bulk  is 
unpayable.  The  whole  deposit  is  a  fac  simile  of  one  occurring  at 
Mandurama,  in  New  South  Wales,  where  extensive  work  nas 
been  done  ;  there,  also,  patches  have  been  found,  but  the  majority 
is  too  poor  to  pay/'  (Report  on  the  New  Castray  Gold  Mining 
Go's,  blocks,  1891). 

Information  regarding  the  production  of  gold  in  this  island  is  not 
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available  prior  to  1860  ;  from  this  year  to  the  end  of  1892  the  total 

3uantity  obtained  is  estimated  at  271,106  oz.,  valued  at  aboat 
!2y666,608,  but  larp;e  quantities  are  known  to  have  left  the  colonv 
by  private  hands  from  the  alluvial  districts  generally,  but  more 
particularly  from  the  western  fields. 

Decennial  Return  Showing  Gold  Produced. 


Year. 

0Z8. 

Value. 

1883 

46,677 
42,339 
41,240 
31,014 
42,609 
39,610 
32,832 
23,451 
39,203 
43,278 

£ 
176,442 
160,404 

1884 

1885 

155,309 
117,260 
158,533 

1886 

1887 

1888 

147,154 

1889 

119,703 

1890 

87,114 

1891 

149,816 
162,292 

1892 

(The  Retumg  obtained  from  the  Tasmanian  Official  Record,  189S,  and 
the  Mines  Department.) 

102.  GENTHITE    {Nickel  Oymnite,   Hydrated    Silicate    of 

Nickel  and  Magnesia). 

A  few  small  specimens  of  a  hydrated  Silicate  of  Nickel,  show- 
the  clear  characteristic  apple-green  colour,  have  been  obtained  in 
the  workings  of  the  Heazlewood  Silver-lead  Mine.  They 
occurred  as  thin  incrustrations,  and  apparently  belong  to  this 
species,  or  at  least  to  an  analogous  form. 

103.  GYPSUM  (Sulphate  of  Lime  or  Selenite). 

Abundant  on  the  Grunter  Hill,  Upper  Mersey  River,  in  veins 
occurring  in  blue  mountain  limestone;  the  radiating  cubical 
masses  are  of  great  size  and  iridescent  appearance  ( W.  R.  Bell) ; 
Circular  Pond  Marsh,  near  Gad*s  Hill;  in  small  lumps  near 
Launceston  ;  Gipps  Creek,  Ben  Lomond ;  Mt.  Horror ;  Zeehan ; 
at  Trial  Harbour  this  is  often  met  with  forming  radiating  bunches 
attached  to  talc. 

104.  GLAUBER  SALT  (Sulphate  of  Soda). 

.  On  the  floor  of  the  caverns,  intermixed  with  Native  Alum  as  a 
powder  of  a  dirty- white  colour. 

Alum  Cliff;  River  Mersey,  near  Chudleigh. 

104a.  GIBBSITE  (Terhydrate  of  Alumina). 
A  white  incrusting  mineral  with  an  indistinct  fibrous  structure. 
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It  occurs  in  coralloidal  ags^regations  and  roammillary  patches 
implanted  upon  Limonite  and  Psilomelane. 
Central  Dundas  and  other  mines,  Dundas. 

105.  HYPERSTHENE  (Silicate  of  Magnesia,  Calcium^  and 

Iron), 

On  the  east  side  of  the  Parson^s  Hood  Mountain.  This 
mineral  occurs  with  Schiller  Spar  and  Dialage  Rock  ;  occasionally 
it  contains  specks  of  Copper  Pyrites. 

Fairly  abundant  at  the  Heazlewood ;  on  the  Forth  River; 
Merediui  Range ;  Dundas. 

106.  HYDROMAGNESITE  {Hydro-carbonate  of  Magnexia). 

An  amorphous  mineral  resulting  from  the  alteration  of  BrAcite. 
It  has  not  been  found  in  a  crystallized  condition,  its  usual  mode  of 
occurrence  being  in  the  form  of  chalk-like  crusts.  In  Serpentine 
with  Brucite. 

Heemskirk;  ^!QallaratSchool  of  Mines,  Museum);  of  apparently 
rare  occurrence  in  thin  incrustations^  Heazlewood. 

107.  HORNBLENDE  {Silicate  of  Lime,  Magnesia,  Iron,  ^c). 

Occurs  massive,  forming  a  large  lenticular  rock  mass  at  Mount 
Ramsay.  The  rock  is  fine  to  fairly  coarse  subcrystalline  structure 
of  a  black  colour  with  a  dull  lustre.  It  in  many  respects  resembles 
an  analogous  formation  at  Biggenden,  Queensland ;  there  is  also 
a  strong  resemblance  as  regar£  the  associated  miner&b,  both  con- 
taining the  metal  Bismuth,  Pyrites  of  various  kinds,  and  Gold. 
In  the  Biggenden  mine  the  metallic  minerals  occur  of  a  more 
oxidised  or  secondary  character  than  at  Mount  Ramsay,  but  both 
have  many  striking  points  of  resemblance  to  each  other.  The 
same  variety  of  rock  is  also  abundant  at  the  Hampshire  Hilb,  but 
without  many  of  the  minerals  common  to  the  Queensland  locality 
and  Mount  Ramsay ;  columnar  Hornblende  occurs  at  a  locality 
about  six  miles  east  of  the  Hampshire  Hills  and  west  of  the 
Blythe  River ;  it  is  found  in  combination  with  a  large  deposit  of 
Magnetic  Iron  ore.  The  blades  of  this  mineral,  if  they  occurred 
without  cleavage  planes,  could  be  obtained  up  to  nearly  two 
feet  in  length.  The  colour  of  the  mineral  is  a  very  dark  green  to 
almost  black ;  to  the  south-east  of  the  Hampshire  Hills  a  peculiar 
fibrous  brown  variety  occurs.  It  is  found  in  masses  having  much 
the  apnearance  and  structure  of  Chrokidolite  from  South  Africa : 
examples  have  been  broken  out  measuring  above  one  foot  in  length. 
At  the  Heazlewood  an  extensive  mass  occurs  which  is  manv  feet 
in  thickness  ;  it  occurs  as  aciculated  crystab  which  are  interlaced, 
forming  an  almost  solid  compact  rook  of  a  pale  asparagus-green 
colour.  On  the  western  side  of  the  Heazlewood  River  a  dark  grey 
coloured  form  has  been  found  in  considerable  quantity. 

Abi^ndimt  near  the  Madf^m  Melbft  mipe,  North  Pandas ;  at  th^ 
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Upper  Arthur  River  it  forms  a  rock  of  fine  texture  and  intense 
black  colour ;  at  the  head  of  the  Savage  River  it  occurs  in  large 

Quantity  as  a  rock  of  medium  texture  and  dark  colouration ;  at 
^undas  semi-serpentised   Hornblende    occurs    as   well    as    the 
characteristic  form. 

The  crystals  of  Hornblende  are  always  elongated,  which  is 
an  important  difference  between  that  mineral  and  its  congener 
Augite. 

108.  HALLOYSITE  {Hydrated  Silicate  of  Alumina). 

Contains  more  Silica  than  Kaolin  and  more  Alumina  than 
Smectite,  but  all  are  very  unsatisfactory  species^  as  they  certainly 
merge  one  with  the  other. 

When  containing  an  admixture  of  iron  oxide  it  varies  to  a 
substance  that  is  known  as  Bole. 

Mount  Claude  ;  Mount  Cameron;  Heazlewood;  Blue  Tier; 
of  a  greenish-white  colour  with  brecciated  Ankerite,  Dolomite, 
and  Pyrites,  Dundas ;  with  Galena  and  Siderite,  Dundas  and 
Zeehan. 

109.  HALITE  (Chloride  of  Sodium), 

Occurs  as  a  powdery  incrustation,  usually  very  impure. 
Salt  Pan  Plains. 

110.  HEMATITE  (Peroxide  of  Iron). 

One  of  the  most  abundant  and  diffused  minerals ;  it  occurs  in 
vast  quantity  at  many  localities,  more  especially  throughout  the 
northern  portion  of  the  island.  Almost  all  the  many  forms  it 
assumes  have  been  obtained  in  more  or  less  profusion ;  these  may 
be  divided  into  four  principal  groups,  viz  : — 

1.  Specular  Iron — the  crystallized  form. 

*^  Hepatic  form  in  well  defined  crystals  in  the  south  end 
of  Flinders  Island,  on  the  beach  in  Basalt^  south- 
west of  Mount  Eliza,"  (Gould,  Pro.  Royal  Society 
Tasmania,  1871).  Forth  River;  Black  BluflT Mountain; 
Arthur  River,  near  the  Hellyer;  Dial  Range,  with 
manganese  oxide ;  Mount  Lyell ;  Ilfi^combe  ;  Bly the, 
Leven,  Forth,  and  Penguin  Rivers ;  Meredith  Range ; 
at  Ilfiticombe  a  variety  occurs  which  has  been  termed 
"Needle  Ore,"  the  crystals  are  often  of  considerable 
size  and  much  intermixed. 

2.  Massivcy  or  Red  Hematite. 

Forth  River,  near  its  junction  with  the  Dove ;  it  is 
foliated  and  has  a  highly  brilliant  lustre ;  it  occurs  in  a 
quartz  porphyry  and  covers  a  considerable  area ;  at  the 
Blythe  an  enormous  mass  occurs  in  practically  an 
inexhaustible  quantity  and  very  good  quality ;  on  the 
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weat  bank  of  the  Tamar  extensive  deposits  exist  which 
have  been  economically  worked ;  Circular  Head ; 
Blue  Tier ;  Mount  Heemskirk ;  King  River  ;  Pieman 
River;  Flinders  Island;  Arthur  River;  Dial  Range 
and  Mount  Lyell ;  many  other  places. 

8.  Micaceous, 

Of  minute  scaly  structure.  Whyte  River,  in  quartz ; 
Mount  Reid;  Macquarie  Harbour;  Pieman  River; 
Dundas ;  Mount  Heemskirk ;  Mount  Lyell,  where  it 
is  in  part  highly  auriferous.  At  this  locality  a  variety 
occurs  in  minute  crystals,  forming  a  black  powder 
which  is  reported  to  be  also  auriferous :  assays  have 
been  made  up  to  15  ozs.  of  gold  per  ton  of  material. 

4.   'Reddle, — Red  ochre  or  earthy  oxide. 

This  variety  commonly  occurs  with  the  other  forms  from 
which  it  is  disintegrated;  it  is  often  impure  by  admixture 
with  earthy  matter.  Occurs  in  considerable  abundance 
at  many  places  on  the  West  Tamar  and  along  the  north- 
west portion  of  the  island ;  Flinders  Island ;  Mount 
Lyell,  where  it  is  often  intimately  mixed  with  powdery 
Baryte,  in  which  state  it  has  been  termed  "  Volcanic 
Mud ; "  and  Crocus ;  at  this  locality  it  often  contains 
fi'ee  gold. 

It  has  been  stated  ('' Tasmania  and  its  Mineral  Resources, 
1888"),  that  "early  in  the  century  Lieut.-Govemor  Collins 
forwarded  a  quantity  of  the  ore  to  England,  but  without  practical 
results,  though  Mr.  Commissioner  Bigge  subsequently  stated  in 
his  report  on  the  trade  and  agriculture  of  New  South  Wales  (of 
which  this  colony  was  then  a  dependency),  that  analysis  made  in 
England  passed  it  *  to  consist  of  pure  protoxide  of  iron,  similar  to 
the  black  ore  of  Sweden,  and  furnishing  a  very  pure  and  malleable 
metal."  Surveyor-General  Evans  states  ("A  Geographical, 
Historical,  and  Topographical  description  of  Van  Diemen's  Land, 
1822 "),  "  Within  a  few  miles  of  Launceston  there  is  a  most 
surprising  abundance  of  iron.  Literally  speaking,  there  are  entire 
mountains  of  the  ore,  which  is  so  remarkably  rich  that  it  has  been 
found  to  yield  seventy  per  cent,  of  pure  metal." 

111.  HUASCOLITE  (Sulphide  of  Lead  and  Zinc). 

Occurs  in  large  to  small  blocks  and  masses  in  the  workings  of 
the  Godkin  Extended  mine,  Whyte  River.  The  ore  occurs  loosely 
imbedded  in  a  ftiable  granular  sandstone  and  pug,  the  latter 
apparently  resulting  from  the  decomposition  of  primary  sulphide 
minerals.  In  the  loosely  aggregated  rock,  and  more  rarely  in  the 
mineral  itself,  indistinct  fossil  shell  casts  occur,  so  that  it  is 
reasonable  to  infer  that  this  mineral  may  be  a  secondary  deposition 
of  marine  origin,  formed  from  a  sediment  charged  with  ^line^al 
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matter  derived  from  the  detrition  of  a  lode  which  so  far  has  not 
been  discovered.  In  the  same  formation  blocks  of  Galena  and 
"  slugs  "  of  Silver  Glance  and  argentiferous  Pyrites  also  occur,  the 
whole  giving  high  assay  returns  of  Silver. 

112.  HALOTRICHITE  (An  Iron  Alum). 

Found  in  fibrous  silky  masses  of  pale  colour. 

West  Coast  (Technofogical  Museum  Collection,  Melbourne). 

113.  IRON,  METEORIC,  (Iron,  Nickel,  #c). 

A  remarkably  fine  sample  of  this  interesting  substance  weighing 
nearly  3  lbs.  was  obtained  some  years  back  at  the  Blue  Tier, 
north-east  coast ;  it  was  found  in  stanniferous  drift  by  a  party  of 
miners,  and  so  excited  their  curiosity  that  they  retained  the 
specimen  which  is  now  in  my  collection. 

This  Meteorite  is  coated  with  a  semi-polished  crust  much  darker 
in  colour  than  its  general  outer  surface,  much  of  which  is  apparently 
worn  by  attrition  and  is  then  coloured  by  iron  oxide.  The  sur&ce 
generally  contains  numerous  shallow  cavities  or  pittings,  the 
major  portion  of  which  contain  a  white  dull  substance  showine 
grains  of  mica — ^this  is  probably  granitic  grit  The  fractured 
surface  discloses  a  very  white  metallic  iron  which  is  finely  granulated 
with  an  indistinct  striated  structure,  exactlv  as  if  it  would  clearly 
show  the  Widmannstetten  figures  if  polished.  As  iar  as  I  am 
aware  this  is  the  only  instance  of  a  discovery  of  a  meteorite  that 
has  occurred  in  this  island. 

114.  IDOCRASE  (Silicate  of  Calcium  and  Alumina  coloured 

with  Iron. 

Mount  Ramsay.    (J.  Smith.) 

115.  ILVAITE  (Silicate  of  Iron  and  Calcium,  colour  black). 
St.  Paul's  Plains.    (Pro.  Royal  Soc.  Tas.,  1853.) 

116.  lODYRITE  (Iodide  of  Silver). 

This  important  and  somewhat  rare  ore  of  Silver  usually  occurs 
of  a  pale  yellow  colour,  and  when  in  crystals  they  are  of  hexagonal 
form.  It  has  been  obtained  in  small  quantity  at  the  Washington 
Hay  Silver  Mine,  Heazlewood.    (C.  F.  Heatlicote). 

117.  lOLITE  (Silicate  of  Alumina,  Magnesia,  and  Iron). 
Of  a  pale  blue  colour  from  a  vueh. 

Hampshire  Silver  Mine,  Hampshire  Hills.    (W.  R.  Bell.) 

118.  JAMIESONITE  (Sulphantimonite  of  Lead). 

Occurs  in  somewhat  large  quantity  at  the  Silver  Clifi*  and  the 
old  Waratah  mines  at  Mount  Bischofil  At  this  locality  its 
^mpion  mode  of  occurrence  is  fiUfom^  and  dimorphous,  thQ 
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entangled  fibres  often  forming  large  masses  of  a  dark,  almost 
black  colour.  At  the  Madam  Melba  mine  at  Dundas  it  was 
discovered  forming  a  dense  compact  lode,  the  fractures  of  which 
contained  bands  and  coatings  of  the  mixed  oxides  of  Antimony 
and  Lead.  At  this  locality  it  occasionally  forms  bunches  of  fine 
aeicular  crystals  which  are  implanted  upon  brown  spar,  and  it  is 
not  uncommonly  intermixed  with  Boulangerite  and  Galena. 

119.  KAOLINITE  (Hydrated  Silicate  of  Alumina). 

The  ordinary  Porcelain  Clay  or  Kaolin^  which,  when  pure, 
contains  no  alkaline  matter  and  should  not  fuse ;  but  the  majority 
of  substances  that  are  locally  termed  "  Kaolin  '*  are  to  a  more  or 
less  degree  fusible,  and  therefore  impure.  The  more  alkaline 
matter  contained  in  a  substance  the  more  fusible  it  becomes  ;  when 
this  is  the  case  it  probably  belongs  to  some  other  form  of  clay ^like 
mineral. 

In  abundance,  of  good  quality,  Killicrankie  Bay,  Flinders 
Island  ;  Circular  Head  ;  Piper  River,  in  extensive  beds ;  Mt. 
Claude ;  Middlesex  Plains ;  Mt.  Housetop ;  Mt  Bischoff; 
Derby,  and  places  on  the  north-eastern  tin  field ;  about  one  mile 
south  of  Alford,  Lower  Piper  River. 

120.  KAMMERERITE  (a  Ripidolite,  coloured  Med  by  Chromic 

Acid). 

Occurs  massiva  and  granular  in  Serpentine  with  Magnetite, 
North  Dundas.  (Stitt  and  Cullingsworth,  in  Tasmanian 
Exhibition  Collection,  1891.) 

121.  KERMB8ITE  {Sulphide  of  Oxide  of  Antirmny). 

A  mineral  supposed  to  be  this  occurs  as  small  red  crystals. 
Hay's  P.  A.  Mine,  Castray  River. 

122.  KYANITE  {Anhydrous  Silicate  of  Alumina). 

In  characteristic  prisms  of  a  pale  blue  colour,  under  Mount 
Cameron;  near  the  River  Forth  (J.  Smith). 
Clayton  Rivulet  (Gould,  Pro.  Royal  Soc.  Tas.,  1873). 

123.  LIMONITE  {Hydrated  Peroxide  of  Iron). 

In  fibrous  radiating  masses.  Emu  River,  south  of  Hampshire 
(W.  R.  Bell).  At  Dundas  this  mineral  occurs  paeudomorphous 
after  Siderite,  and  is  then  known  locally  as  ^'  Tomahawk  Iron." 
On  the  banks  of  the  River  Tamar  extinct  Tertiary  forms  of  several 
species  of  fresh-water  shells  belonging  to  the  genus  Unio  occur, 
similarly  changed  to  Limonite.  At  Beaconsfield  crystab  of 
Pyrites  have  been  found  also  altered  to  this  mineral,  and  at 
Bischoff  it  forms  a  portion  of  the  "  Brown  Face,"  which  was 
apparently  ori^nally  a  huge  maes  of  Pyrites  containing  dia- 
peminated  CassUerite, 
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Abundant  at  the  Vale  of  Belvoir  as  a  secondary  formation  in 
concretionary  masses,  often  of  peculiar  form  and  variously 
coloured ;  plentiful  at  Zeehan  and  Dundas,  often  forming  portion 
of  the  capping  of  argentiferous  lodes  ;  abundant  at  the  Heazle- 
wood ;  Meredith  Range ;  Savage  River ;  Ilfracombe ;  Beacons- 
field;  Blythe;  Dial  Range;  Mount  Claude;  Middlesex;  Mount 
Housetop;  Mount  Lyell;  King  River :  Mount  Ramsay;  in  fine 
cubes  after  Pyrites,  Savage  River;  and  many  other  localities. 

Limonite  is  not  a  good  mineral  species,  as  the  amount  of 
hydration  varies  very  much  and  it  does  not  crystallize.  The 
streak  is  always  yellow,  by  which  it  may  be  known  from  Hematite 
and  Magnetite.  It  often  forms  a  cementing  medium  in  breccias 
and  conglomerates. 

124.  LEPIDOMELANE    (Silicate  of  Iroriy   Alumina,   and 

Potash). 

A  dark  coloured  variety  of  Mica  occurring  in  Granite  near  the 
contact  of  plutomic  and  sedimentary  rocks. 
Mount  Heemskirk  ;  North-east  Coast. 

125.  LABRADORITE  (Silicate  of  Alumina,    Calcium,   and 

Soda). 

A  variety  of  Felspar ;  it  is  a  well  known  constituent  of  certain 
rocks.  Occurs  in  a  blue  slate  in  detached  crystal  forms.  Arthur 
River  near  its  junction  with  the  Hellyer,    (W..R.  Bell.) 

126.  LIGNITE  {Bronm  Coal). 

A  semi-formed  coal,  retaining  the  texture  of  the  wood  from 
which  it  was  formed.  Bischofi*;  Breadalbane;  Evandale;  Mac- 
quarie  Harbour ;  Launceston ;  Young  Town ;  Pig  Island,  and 
other  places. 

At  Beaconsfield  a  peculiar  variety  is  found,  that  appears  to  be 
close  to  a  form  that  has  been  named  Dopplerite.  It  is  an  extremely 
brittle,  intensely  black,  highly  polished,  jet-like  hydro-carbonaceous 
substance,  that  has  been  obtamed  from  the  Tasmania  and  other 
gold  mines  at  Beaconsfield.  It  occurs  at  considerable  depth  from 
tne  sur&ce  in  the  workings  of  the  mines,  which  are  in  Silurian 
strata  and  apparently  originates  ft*om  infiltrated  water  charged 
with  organic  matter.  A  mineral  with  much  the  same  app€»arance 
and  nature  has  been  found  in  the  BischoiF  Silver-lead  mine ;  it 
occurred  filling  cleavage  planes  and  in  vughs  in  the  lode  gangue; 
at  the  Upper  Arthur  River,  about  three  miles  fi^m  Bischofi^,  a 
similar  substance  occurs  in  a  hard  siliceous  rock^  again  filling 
cavities. 

127.  LITHOMARGE  (^Hydrated  Silicate  of  Alumina). 

A  soft  unctuous  clay-like  substance,  more  or  less  coloured  by 
Iron  Oxide, 


Digitized  by 


Google 


BY  W.   F.   PETTERD.  43 

Near  Cooara ;  Piper  River ;  Mount  Claude ;  Flinders  Island ; 
Mount  BischofF.  Abundant  at  Mount  Lyell,  often  containing 
Native  Copper;  Blue  Tier,  near  Beaconsneld ;  often  met  with 
on  the  North-east  tin  fields,  where  it  apparently  results  from  the 
decomposition  of  triclinic  Felspars  of  stanniferous  Granite. 

128.  LEAD,  NATIVE. 

I  received  two  minute  specimens  of  this  rare  native  metal  from 
the  South  Nevada  mine  at  Dundas.  One  of  these  I  carefully 
examined,  with  the  result  that  it  proved  to  be  this  metal. 

129.  LEPIDOLITE  {Uthia  Mica). 

Occurs  in  a  dyke  between  metamorphic  slate  and  greenstone 
(Diorite).     It  varies  in  thickness  from  five  to  eight  inches. 

Mount  Ramsay  and  near  the  Arthur  River  (W.  R.  Bell).  The 
Mica  of  stanniferous  matrices  usually  contains  Lithia.  North-east 
Coast. 

130.  LAUMONTITE    (Hydrated  SUicate  of  Alumina  and 

Calcium). 

A  Zeolite  of  very  decomposable  nature,  that  occurs  in  cavities 
in  a  rock  that  abuts  upon  Granite.  The  colour  is  flesh-red, 
but  fiides  on  exposure.  To  preserve  the  specimens  it  is  absolutely 
necessary  to  coat  the  mineral  with  a  varnish  or  gum  to  exclude 
the  air. 

Hampshire  Hills. 

131.  LEADHILLITE  {Sulphato-carbanate  of  Lead). 

This  mineral  is  characterised  by  its  pearly  lustre  on  the  cleavage 
face,  grey  colour,  and  chemical  reactions. 

At  the  Godkin  mine,  Whyte  River,  it  is  often  met  with  in  the 
form  of  amorphous  nodular  masses  without  any  trace  of 
crystallization ;  but  more  rarely  minute  crystals  may  be  obtained 
attached  to  the  larger  lumps.  It  is  found  embedded  in  a  Kaolinic 
substance,  associated  with  earthy  Pyromorphite  and  Cerussite.  It 
also  occurs  at  several  of  the  Dundas  mines,  but  always  intimately 
mixed  with  allied  lead  minerals. 

In  Australia  it  commonly  occurs,  but^  as  here,  in  limited  quantity 
and  usually  in  the  amorphous  form. 

132.  MALACHITE  (Green  Carbonate  of  Copper). 

This  mineral^  which  is  so  abundant  at  several  of  the  mining 
districts  of  Australia,  is  here  comparatively  rare^  and  only  known 
to  occur  in  a  thin  coating  or  incrustation. 

Heazlewood ;  Cascade;  Mackintosh  River;  Badger  Head; 
Frankford,  &c. 

133.  MELANTERITE  (Iron  Vitriol). 

Doubtless  originates  from  the  decomposition  of  Pyrites  ;  it  i« 

Digjized  by  VjOOQIC 


44  MIIfBRALS  OF  TASMANIA. 

usually  found  in  old  mine  workings  where  there  is  a  percolation  of 
water. 

In  adit  level,  Bischoff;  Silver  Crown  mine,  Zeehan ;  Blue 
Tier,  near  Beaeonsfield. 

134.  MORENOSITE  {Nickel  Vitriol,  or  Sulphate). 

This  vitriol  occurs  as  a  greenish-white  efflorescence  in  mine 
workings.  It  was  obtained  by  Mr.  G.  Thereau,  F.G.S.  (Report 
on  the  future  Prospects  as  regards  Production  and  Permanency  of 
the  Beaconsfield  and  Salisbury  Mining  Districts,  1883),  in  an 
adit  on  the  property  of  the  Victoria  Gold  Mining  Company,  Blue 
Tier,  near  Beaconsfield.  An  analysis  made  by  Mr.  W.  F.'  Ward, 
Government  Analyst  {loc,  c«V.),  **  from  selected  portions  of  the 
mineral,"  gave  the  following  return  : — 

Nickel  Oxide 9*  15  per  cent. 

Iron  Protoxide   1*08        ^ 

Sulphuric  Acid 34*20        „ 

Water    44-80        „ 

At  this  mine,  and  on  the  Blue  Tier  Company^  property  in  the 
vicinity,  tunnels  have  been  driven  for  a  considerable  distance  into 
the  range,  which,  after  passing  through  a  disturbed  formation, 
penetrated  a  large  quantity  of  pvrites  oi  various  kinds  that  soon 
decomposed,  forming  a  mass  of  sulphates  much  intermixed  depouted 
upon  the  sides  and  roof  of  the  adits,  giving  off  aconsiderable  evolution 
ot  heat.  These  sulphates  present  a  considerable  admixture  of 
bases :  both  occasionally  show  an  efflorescent  mass  that  can  be  &irly 
defined,  but  more  often  the  forms  cannot  be  separated,  and  it 
remains  to  be  proved  how  far  they  may  be  homogeneously  combined. 

The  ^  dyke  "  or  lode  appears  to  be  composed  of  Quartz,  Calcite, 
with  Serpentine,  and,  according  to  Mr.  Thureau'g  Report,  Felspar, 
intermixed  with  the  slaty  country  rock.  It  is  thickly  charged 
with  Pyrite,  Sphalerite,  Millerite  and  Pyrrhotine — ^the  first  often 
highly  auriferous. 

Mr.  W.  F.  Ward  (he.  cit.)  has  made  a  careful  and  instructive 
examination  of  this  interesting  mineral  mass :  he  states  :— 

''This  mineral  occurs  in  crystalline  masses  of  a  pale  green 
colour,  the  cavities  and  parts  of  the  surfece  being  covered  with 
minute  hair-like  crystals  ;  the  fincture  is  saccharoidal,  and  of  a 
sea-green  colour.  The  hardness  is  about  2;  the  taste  metallic 
astringent ;  powder  white ;  readily  soluble  in  water.  When 
pently  treated  it  melts  in  its  water  of  crystallization,  afterwards 
intermixing  and  leaving  a  buff-coloured  mass  resembling  pumice, 
which  is  infusible  bemre  the  blowpipe,  giving  off  sulphurous 
acid,  and  turning  brown  on  the  surfece  owing  to  the  per-Qxidfition 
of  the  iron  present. 

The  following  shows  the  avenge  composition  :— 
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Pep  c<»nt. 

Aluminium  Sulphate    d0*02 

Nickel  Sulphate    11-60 

Magnesium  Sulphate   4*95 

Lime  Sulphate  ..: 477 

Iron  (Ferrous)  Sulphate 3*57 

Water 44-90 

99-81 

Metallic  Nickel 4-40 

Metallic  Zinc 1-98 

The  formation  of  the  mineral  is  doabtiess  due  to  the  oxidation 
of  Sulphides  of  Nickel,  Zinc,  and  Iron  in  contact  with  rocks 
capable  of  yielding  Alumina  and  Magnesia,  which  would  explain 
the  evolution  of  h6at  stated  to  occur  during  its  production/' 

135.  MAGNESITE  {^Carbonate  of  Magnesia). 

Occurs  in  Serpentine,  Parson's  Hood  Mountain  ;  in  veins,  Trial 
Harbour ;  Meredith  Range ;  Dundas ;  Heazlewood. 

136.  MARCA8ITE  (White  Iran  Pyrites). 

This  species  is  dimorphous  with  ordinary  Pyrite,  but  is  paler  in 
colour.  It  is  apparently  of  more  modem  origin,  as  it  is  of  common 
occurrence  in  Lignite,  Uoal,  and  Clays. 

Often  occurs  in  the  Mersey  and  Don  Coal  Measures,  near  the 
Scamander  River;  Mount  Heemskirk;  Beaoonsfield;  St.  Mary's ; 
Waterhouse  ;  and  in  small  quantity  in  many  other  localities. 

187.  MAGNETITE  {Magnetic  Iron  Oxide). 

A  remarkably  pure  highlv  magnetic  form  occurs  in  large 
quantity  at  the  Hampshire  Hills ;  it  is  somewhat  (granular  in 
structure  and  presents  a  beautiful  iridescent  tarnish ;  fairly  abundant 
in  the  vicinity  of  the  Pieman  River  ;  Emu  River  ;  Ilfracombe. 
Abundant  on  the  banks  of  a  small  tributary  of  the  BIyth  River, 
near  Housetop  Mountain ;  Mount  Pelion ;  Dundas ;  and  other 
places.  Mag^netite  powders  black,  which  is  very  characteristic. 
It  is  supposed  that  Hornblende,  upon  decomposition,  often  alters 
to  this  mineral. 

138.  MASSICOT  {Yellow  Lead  Oxide). 

Usually  occurs  as  a  powdery  coating  on  the  Sulphide  or  oxidised 
Lead  ores ;  it  is  but  rarely  met  with  in  a  massive  condition.  It  is 
often  closely  intermixed  with  the  oxides  of  Antimony  and  Iron. 

Obtained  in  comparatively  large  quantity  with  Galena,  Cerussite 
and  Anglesite,  Mastrie's  Broken  Hill  and  Comet  mines,  Dundas  ; 
with  Ferro-manganese,  Cerussite  andGalenite,  but  rarely  associated 
with  Crocoisite,  Adelaide  Proprietary ;  incrusting  Jamiesonite 
and  Galenite,  usually  intermixea  with  Antimonial  Ochre,  Madam 
Melba,  North  Dundas ;  in  limited  quantity  at  several  of  the 
Heazlewood  and  Zeehan  Silver-lead  mines. 


Digitized  by 


Google 


46  MINERALS  OF  TASMANIA. 

At  Dondas  this  ore  gives  hi^h  assay  returns  in  Silver,  which  metal 
probably  occurs  as  an  intermixed  Chloride. 

139.  MELACONITE  {Black  Oxide  of  Copper). 

Rarelv  found  in  large  quantity :  its  common  mode  of  occurrence 
is  as  a  thin  coating  upon  other  Copper  minerals. 

Star  of  Peace  and  Lone  Hand  mines,  Cascade.  A  t  the  latter 
locality  it  was  met  with  disseminated  and  filling  small  pockets  in 
the  granite,  often  occurring  with  Chalcopyrite  and  Cassiterite ; 
Penguin  Copper  mine  with  Pyrites  and  Grey  Sulphide  of  Copper; 
Saxon's  Creek,  near  Frankford,  in  the  clefb  of  lode  quartz  with 
cupriferous  Pyrites. 

140.  MATLOCKITE  {Oxychhride  of  Lead). 

In  tabular  crystals  of  a  greenish-grey  colour,  apparently  rare. 
Associated  with  mixed  Sulphide  and  Carbonate  ores.  Sylvester 
Mine^  Zeehan  TA.  J.  Taylor).  In  small  plates  of  a  honey-yellow 
colour  attachea  to  Galena. 

Montana  S.  M.  Co.,  Zeehan. 

141.  MUSCOVITE  {Potash  Mica). 

Foliated  and  flexible,  from  the  Granite  district  between  St. 
Valentine's  Peak  and  Housetop  Mountain  (Pro.  Royal  Soc.  Tas., 
1851) ;  in  concretionary  masses  and  crystals  which  are  occasionally 
nearly  one  inch  in  length,  Hampshire  Hills;  common  in  fair  sized 
flakes,  Flinders  Island;  George's  Bay  vicinity;  West  Coast; 
abundant  on  East  Coast,  in  some  places  of  a  bright  golden  colour 
in  minute  flakes ;  Gould's  Country.  In  the  majority  of  stanniferous 
rocks,  such  as  the  Granites  and  Greisens,  the  Mica  con^ins 
strong  traces  of  the  element  Lithia.  This  mineral  is  the  common 
light-coloured  Mica  so  abundant  in  our  Granite  districts,  of  which 
rock  it  is  an  important  constituent. 

142.  MOLYBDENITE  {Sulphide  of  Molybdenum). 

Abundant  with  Cassiterite  at  the  Lottah  and  other  mines  at 
Blue  Tier ;  Mount  Heemskirk ;  at  a  locality  six  miles  east  of 
Hampshire  and  west  of  the  Blythe  River,  with  Magnetite  and 
Homhlende  (W.  R.  Bell);  South  Flinders  and  Cape  Barren 
Islands;  as  small  flaky  masses  in  Quartz  at  the  Iris  River, 
near  Middlesex;  sparinglv  in  Felspar  at  the  Western  Bluff; 
Castra,  in  felspatbic  porphyry;  in  Gramet  rock,  Upper  Emu 
River ;  in  a  tough  siliceous  rock  with  columnar  Hornblende  at 
Heighwood,  on  the  Upper  Blythe  River ;  Whyte  River,  with 
Garnet  and  Hornblende ;  Schouten  Island. 

148.  MOLYBDINE  {Molyhdic  Acid  or  Oxide), 

Obtained  in  small  quantity  as  a  pulverulent  incrustation  of  a 
clear  yellow  colour  and  dull  earthly  appearance  on  a  hard  dark 
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coloured  siliceous  base  at  the  Hampshire  Silver  mine  (W.  R. 
Bell) ;  on  lode-matter,  mainly  Greisen  and  Quartz  Porphyry, 
as  a  thin  powdery  crust  with  Molybdenite,  at  the  Blue  Tier  j  on 
white  opaque  quartz  at  the  River  Iris  with  the  Sulphide  and 
Cassiterite. 

144.  MESOLITE  {Hydrated  Silicate  of  Alumina^  Lime^  and 

Soda). 

A  Zeolite  occurring  as  small  globules  of  a  fibrous  structure. 
Near  railway  bridge,  Hellyer  River. 

145.  MIMETITE  (Phospho-Arseniate  of  Lead). 

Occurs  in  minute  bunches  of  crystals  on  the  wall  of  a  lode  at 
the  Hampshire  Silver  mine.  The  groups  of  crystals  are  composed 
of  aggregations  of  six-sided  prisms,  abruptly  terminated  at  their 
apices,  of  a  highly  polished  dark  brown  colour.  They  are  of 
extreme  rarity,  and  were  only  obtained  in  one  portion  of  the 
lode.    (W.  R.Bell). 

146.  MIRABILITE— See  Glauber  Salt. 

147.  MARATITE  {Sulphide  of  Zinc  and  Iron). 

This  is  apparently  a  variety  of  Blende,  portion  of  the  Zinc 
being  replaced  by  Iron.  It  is  dark  coloured,  almost  black,  with 
a  sub-metallic  lustre. 

Star  of  Peace  Tin  mine,  Cascade ;  Rex's  Hill,  near  Ben 
Lomond,  Mount  BischofT. 

148.  MINERAL  PITCH— See  Asphaltum. 

149.  MILOSCHIN  {Chrome  Ochre). 

A  clay-like  pulverulent  or  earthy  mineral  coloured  green  by 
Chromic  Acid. 
Blue  Tier,  near  Beaconsfield  ;  Dundas ;  near  Mount  Claude. 

150.  MENACCANITE  {Titanic  Iron  Oxide). 

This  is  the  '^  Black  Jack  "  of  the  East  Coast  tin-miners.  It  is  an 
extremely  abundant  mineral,  its  main  localities  being  the  Blue  Tier ; 
Cascade  ;  Mount  Claude ;  Denison ;  Dundas  ;  BIythe  River 
(blue-black  to  black);  George's  Bay,  and  other  places.  The 
variety  Nigrine  is  said  to  occur  abundantly  at  Rocky  Point, 
West  Coast;  Franklin  Harbour.  (Ballarat  School  of  Mines 
Museum.) 

151.  MONTRONITE  {Hydrated  Silicate  of  Iron). 

Always  of  a  dull  greenish  colour,  with  an  unctuous  feel  and 
waxy  lustre.  Found  massive,  with  a  conchoidal  fracture.  Occurs 
near  New  Norfolk ;  Hampshire  Hills.  (Melbourne  Technological 
Museum  Collection). 
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152.  MINIUM  (Red  Oxide  of  Lead). 

Occurs  as  a  pulverulent  coating  on  other  l4ead  minerab  and 
lode-matter.  The  colour  is  an  unmistakable  bright  red,  with  a 
feeble  lustre. 

Whyte  River  Silver-lead  mine. 

At  the  Adelaide  Proprietary,  Uundas,  the  Cerussite  crystals 
are  occasionally  pitted  with  a  dull  black  lead  oxide  which  may  be 
this  species  discoloured  with  powdery  Manganese,  or  it  may 
prove  to  be  its  more  rare  congener  the  binoxide  (Plattnerite). 
The  minute  quantity  noticed  prevents  a  careful  examination. 

153.  MARMOLITE  {Foliated  Serpentine). 

Our  Serpentines  vary  to  a  considerable  extent  both  in  colour 
and  structure,  and  they  include  the  major  portion  of  the  described 
variations. 

Bonanza  mine,  Dundas  (Montgomery). 

154-  MERCURY.  NATIVE. 

As  minute  globules  distributed  throughout  a  siliceous  slate- 
rock  which  is  coloured  by  organic  matter.  Native  Gold-amaleam 
or  "  White  Gold  "  of  the  prospectors  is  reported  to  occur  with  it, 
but  thifl  statement  requires  coimrmation. 

A  short  distance  north  of  the  Linda  River,  near  Mount  Lyell. 
(Alfred  J.  Taylor.) 

155.  MELANOCHROITE  (Chromate  of  Lead). 

This  form  of  Lead  Chromate  mainly  differs  from  Crocoisite  in 
its  darker  colour  and  brick-red  streak. 

Judging  from  the  small  quantity  obtained  it  appears  to  be  of 
rare  occurrence  :  that  exammed  was  found  in  some  specimens  of 
ferro-manganese  gossan  from  the  Adelaide  Proprietary  mine  at 
Dundas.  It  occurred  in  small  amorphous  patches  mixed  with 
lamer  masses  of  its  congener  and  flakes  of  Oalena. 

Hitherto  its  only  reconled  locality  has  been  the  Silver-lead  mines 
of  the  Ural,  Siberia,  so  that  its  detection  here  is  of  interest  to 
mineralogists. 

156.  MILLERITE  (Sulphtde  of  Nickel). 

Occurs  in  delicate  capillary  filaments  of  various  shades  of 
yellow,  sometimes  with  an  iridescent  tarnish.  The  pure  mineral 
contains  64®'©  of  metallic  Nickel.  The  occurrence  of  several 
species  of  nickelliferous  minerals  in  the  north-western  portion  of 
the  island  is  of  some  interest,  and  tends  to  the  supposition  that 
this  metal  may  be  discovered  in  payable  quantity  when  a  thorough 
search  is  made  for  it.  It  is  almost  needless  to  say  that  it  is  of 
great  economic  value.  Mr.  G.  Thureau,  F.G.S.  (Report  on  the 
future  Prospects  as  regards  Production  and  Permanency  of  the 
Beaconsfield  and  Salishury  Mining  Districts,  1888),  states  that, 
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**  This  mineral  occurs  in  a  dyke  of  intrusive  rock,  Quartzose, 
Felspathic,  and  apparently  Porphyritic,  containing  in  the  joints 
Millerite,  which  shows  various  shades  of  yellow,  in  brittle 
capillary  crystals,  with  other  Sulphides  " ;  reported  to  occur  at  the 
Penguin  River  with  Oalena  and  other  minends. 

157.  NICCOLITE  (Arsenical  Nickel). 

This  species  is  of  doubtful  identification.  I  am  informed  that 
it  was  found  in  limited  quantity  with  Galena  and  Pyrites,  at  the 
Penguin  River.  As  the  mines  at  this  locality  have  been  shut 
down  for  some  time  it  is  impossible  to  obtain  an  example  for 
examination.  It  is  probable  that  nickelliferous  Pyrrhotite  has  been 
mistaken  for  this  mineral.  An  assay  made  by  Mr.  Cosmo 
Newberry  in  1870,  of  mixed  Arsenides  and  Sulphides,  gave  a 
return  of  5  per  cent.  Cobalt  and  3  per  cent.  Nickel  (Just, 
"  Tasmaniana,"  1879). 

158.  NATROLITE  {Hydrated  Silicate  of  Alumina  and  Soda, 

variety — Radiolite) . 
A  Zeolite  occurring  as  thin  white  films,  with  radiating  structure, 
in  clefts  of  the  diabase  rock  at  Launceston.    The  identification  is 
doubtful. 

159.  ORTHOCLASE  (Potash  Felspar). 

Exceptionally  beautiful  crystals  of  Felspar  occur  in  theneighbour- 
of  Kilicrankie  "bay,  Flinders  Island  (Gould,  Proceedings  Royal 
Society  Tasmania,  1871).    Abundant  in  fine  crystals  which  are 
often  three  inches  in  length,  of  a  milky-white  to  yellow-brown 
colour,  which  occur  eml^dded    and  implanted  in  a  siliceous 
magma  at  the  Great  Republic  mine,  Ben  Lomond ;  plentiful  about 
George's  Bay ;  Mount  Heemskirk,  in  the  porphyry  and  granite 
of  the  locality  ;  massive  and  highly  crystallme,  flesh-red  in  colour, 
on  the  east  bank  of  the  Mersey  River  above  Gad's   Hill ;  in 
dykes,  of  a  white  to  pale  green  colour,  on  the  west  side  of  the 
Mersey,  distant  about  two  miles  above  the  crossing,  in  large  yellow 
crystals,  forming  a  broad  band  in  Granite  rock.  A  dyke  composed 
of  a  solid  compact  subcrystalline  Felsite  rock,  yellowish-brown  in 
colour,  occurs  on  Ben  Lomond,  which  penetrates  and  crosses  the 
Granite  near  the  Great  Republic  mine.     This  mass  is  impregnated 
with  a  considerable  quantity  of  Gralena  which  is  irregularly 
dispersed  throughout  the  mass  in  flaky  particles  and  solid  patches. 
The  concentrated  Sulphide  assays  fairly  well  in  Silver,  and  also 
contains  a  small  quantity  of  gold ;  a  variety  occurs  at  Harman's 
Rivulet,  near  the  Parson's  Hood  as  a  band  in  the  Granite  in 
somewhat  angulated  crystab  of  a  dull  white:  it  probably  belongs 
to  the  variety  Albite;  at  Port  Cygnet  a  white  variety  is  plentiful, 
which  is  found  in  rather  thin  crystab  about  one  inch  in  length. 
They  are  implanted  in  a  grey  magma  in  Porphyry. 
Felspars  of  less  defined  character  occur  at  several  other  localities. 
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160.  OLIVINE— See  Chrysolite. 

161.  OSMIRIDIUM  (an  Alloy  of  Osmium  and  Iridium). 

Found  as  thin,  shining,  tin-white  scales  of  small  size,  with  Gold 
and  Iridium,  in  alluvial  drift.  At  the  Badger  Gold  diggings,  west 
of  the  Savage  River,  which  is  a  tributary  of  the  Pieman,  it  was 
obtained  in  considerable  quantity  of  the  characteristic  form,  but 
occasional  pieces  were  obtained  of  unusually  large  size — one 
example  measuring  about  J  of  an  inch  in  diameter.  At  the 
Castray  River  fine  scaly  pieces  are  often  obtained  with  gold  and 
chromic-iron  sand. 

King  River ;  Queen  River ;  at  Dundas  it  has  been  obtained 
attached  to  pieces  of  quartz ;  Brown's  Plain  and  other  places 
near  the  Pieman  River. 

This  mineral  as  occurring  in  this  island  and  in  Australia 
invariably  contains  a  small  quantity  of  Platinum  in  alloy. 

162.  OBSIDIAN  (Volcanic  Glass). 

Occurs  in  small  quantity  at  the  Mersey  River ;  stated  to  exbt 
in  Gould's  Country  ;  it  has  been  found  in  circular  and  concave 
or  button-like  flakes  of  an  intense  black  colour  in  stanniferous 
drift,  apparently  igneous  ejectamenta,  Thomas's  Plains;  as 
massive  lumps  with  Fitchstone  and  Olivine.     Sheffield. 

163.  OLIGOCLASE  (Soda  Felspar). 

This  is  a  much  scarcer  form  of  Felspar  than  Orthoclase.     It  is 
usually  of  Dale  tints  and  more  or  less  translucent. 
In  Porphyry,  Blue  Tier. 

164.  PHARMACOSIDERITE  {Arsenate  of  Iron). 

The  primary  form  of  crystallization  in  this  mineral  is  the  cube, 
by  which  character  it  may  be  separated  from  its  chemical  ally 
Scorodite — which  is  rhombic.  In  colouration  it  ranges  through 
many  shades  of  olive-green  to  brown.  It  is  sectile,  resinous,  and 
is  commonly  found  in  the  amorphous  state  or  earthy. 

Waterhouse. 

165.  PYROMORPHITE  (Chloropkosphate  of  Lead). 

This  mineral  can  be  readily  identified  by  its  crystallization, 
which  is  in  hexagonal  prisms,  usually  aggregated  together  in 
bunches  and  masses.  In  colour  it  shows  gradations  through 
many  shades  of  green,  rarely  brown  to  almost  white. 

At  the  Godkin  mine,  Whyte  River,  it  occurs  in  minute  crystals, 
and  as  large  massive  amorphous  earthy  lumps,  which  are  generally 
mixed  with  a  kaolinic  clay  and  more  rarely  Pyrolusite ;  at  the 
Heazlewood  mine  it  is  found  in  microscopic  crystals,  which  are 
almost  colourless  to  the  normal  green  prisms ;  the  Sylvester  mine 
at  Zeehan  has  produced  the  largest  and  most  beautiful  masses  of 
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this  mineral ;  the  bunches  of  crystals  are  intricately  interwoven 
and  are  of  a  somewhat  unusually  dark  green  colour;  it  is  often 
more  or  less  associated  wilh  Cerussite  and  other  lead  minerals;  it 
also  occurs  in  more  or  less  quantity  in  many  of  our  silver-lead 
mines  at  Zeehan,  Dundas,  and  the  Heazlewood ;  iu  small  vein 
with  cupriferous  pyrites  and  galena  in  quartz,  River  Lee  (James 
Smith).  Pyromorphite  is  usually  found  at  some  distance  from 
the  sur&ce  as  the  result  of  the  alteration  of  a  pre-existing  mineral, 
probably  Galena. 

166.  PICROLITE  (Fibrous  Serpentine). 

A  pale-^reen  radiating  variety  of  Serpentine,  often  translucent 
and  asbestiform.     Occurs  with  Bastite  and  Chrysotile  at  Dundas. 

167.  PLUMBOCALCITE  (Carbonate  of  Lead  and  Lime). 

In  physical  appearance  this  species  has  the  ordinary  character- 
istics of  a  dark-coloured  Calcite. 

Several  small  specimens  have  been  obtained  at  the  BelPs 
Reward  mine  at  the  Heazlewood. 

168.  PROUSTITE  ( Sulphide  of  Silver  afid  Arsenic). 

Ruby-silver  is  of  extreme  rarity ;  it  was  found  at  the  Bell's 
Reward  mine  in  the  form  of  very  minute  crystab  of  a  clear 
crimson-red  colour  implanted  on  Calcite,  with  small  crystals  of 
galena  and  red  blende. 

169.  POLYSPHiERITE  (Phosphate  of  Lead  and  Calcium). 

Occurs  as  minute  rounded  pellets  which  have  an  internally 
radiated  structure  :  colour  usually  brown  with  a  somewhat  masy 
appearance.  It  is  found  intimately  associated  with  bunches  of 
Pyromorphite  and  Cerussite. 

Sylvester  Silver  mine,  Zeehan.     (Alfred  J.  Taylor.) 

170.  PYROLUSITE  (Oxide  of  Manganese). 

An  abundant  and  widely  distributed  mineral,  commonly  found 
in  botryoidal,  radiating,  or  mnular  masses,  rarely  crystallized. 
It  is  black  or  bluish-black  m  colour,  and  is  much  soft;er  than 
Psilomelane. 

Alluvial  drift  is  often  cemented  into  a  compact  mass  by  Ferro- 
Manganese,  which  is  a  mixture  of  this  mineral  and  Limonite.  Its 
more  important  localities  in  this  island  are: — Penguin  River; 
Heazlewood;  Vale  of  Belvoir;  Mount  Claude;  Zeehan;  Dundas; 
Meredith  Range ;  Pieman  River ;  Fingal  and  the  Dial  Range. 
At  the  Balstrup  Manganese  Hill  mine  at  Zeehan  small  crystals 
occur  intermixed  with  the  more  profuse  radiated  masses  ;  Mount 
Zeehan  in  flattened  bundles  of  acicular  prisms  on  Limonite. 
(Ballarat  School  of  Mines  Museum.) 
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171.  PSILOMELANE  {Oxide  of  Manganese). 

Equally  as  abundant  as  the  last  mentioned  and  often  associated 
with  it.  A  common  mode  of  occurrence  is  of  stalactitic  form  as 
well  as  arborescent  groups  of  dentritic  markincrs  caused  by  the 
infiltration  of  this  mineral  in  the  crevices  and  fractures  of  rocks. 
It  always  occurs  amorphous,  opaque,  and  of  dark  colouration. 
Common  at  the  Penguin  River  ;  Heazlewood  ;  Dundas  ;  Zeehan ; 
Magnet  Range,  and  many  other  localities  in  lesser  quantity. 

172.  PLAGIONITE  {Sulphantimonite  of  Lead). 

Occurs  as  indistinct  oblique  tabular  ciystallizations,  and  as 
massive  pieces  of  small  size.  The  colour  of  the  samples  obtained 
is  a  dark  lead-grey,  but  it  is  generally  tarnished.  The  identifica- 
tion is  uncertain. 

Heazlewood. 

173.  PRZIBRAMITE  {Sulphide  of  Zinc  and  Cadmium). 

Cadmiferous  blende  occurs  massive  and  in  considerable  quantity 
near  the  Scamander  River  on  the  East  Coast,  at  several  localities  in 
the  Ben  Lomond  district,  and  more  sparingly  at  the  Heazlewood. 

174.  PHOLERITE  {Hydrated  Silicate  of  Alumina  or  Hydro- 

mica). 

A  soft  and  friable  substance,  with  a  submetallic  appearance  and 
scaly  structure. 

Mount  BischofF  (?)  ;  West  Coast  (exact  locality  uncertain). 

175.  PHILLIPSITE  {Hydrated  Silicate  of  Alumina,  Calcium, 

and  Potash). 

Somewhat  abundant  in  vesicular  Basalt  with  other  forms  of 
zeolitic  minerals.  It  invariably  occurs  in  compound  groups  of 
crystals. 

Near  the  railway  bridge  crossing  the  Hellyer  River. 

176.  PYROPHYLLITE  {Hydrated  Silicate  of  Alumina). 

In  small  radiated  masses,  which  are  sometinaes  foliated  ;  it  has 
a  subtransparent  pearly  lustre. 

Near  Oatlands  (granular  and  subcrystalline)  ;  Bischoff ;  Table 
Cape. 

177.  PORCELLANITE  (Silicate  of  Alumina). 

A  milk-white  compact  porcelain-like  substance  of  close,  even 
texture,  probably  clay  altei'ed  by  heat. 
Mount  Lyell. 

178.  PIMELITE  (Hydrated  Silicate  of  Alumina,  Nickel  and 

Magnesia). 

Always  of  an  apple-green  colour.     Occurs  rarely  as  small 
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Dodular  masses  in  the  Heazlewood  Silver-lead  mine  with  Siderite, 
which  is  commonly  more  or  less  stained  with  Chrome  and  Nickel 
oxides,  Sphalerite,  Galena,  and  other  minerals. 

179.  PLEONASTE  {Black  Spinel). 

The  red  or  other  eoloured  Spinels  are  not  known  to  occur  in 
the  island,  but  the  black  variety  is  very  abundant  in  tin-drift :  it 
occurs  as  waterwom  lumps,  which  are  usually  of  small  size : 
occasionally  the  crystallization  is  fairly  defined. 

Weld  borough ;  Blue  Tier  ;  Moorina ;  Branxholm  ;  Denison ; 
Mount  Maurice  ;  Blyth  River ;  Mount  Cameron  ;  Hampshire 
Hills.  This  is  one  of  the  minerals  termed  *'  Black- Jack"  by  the 
miners. 

180.  PITTICITE  (Arsenio-sulphate  of  Iron). 

Several  small  specimens  of  this  rare  mineral  have  been  obtained 
near  the  Scamander  River. 

181.  PITCHSTONE  (a  variety  of  Obsidian). 

This  remarkable  and  interesting  substance  is,  as  a  rule,  of  an 
intensely  black  colour  with  a  shining  vitreous  lustre  and  often 
extremely  vesicular,  the  cavities  being  usually  lined  and  occasionally 
completely  filled  with  pure  white  Calcite  or  a  magma  of  zeoliti'c 
material.  It  is  but  rarely  that  the  species  of  Zeolite  can  be 
difierentiated.  It  was  met  with  in  sinking  a  well  in  the  township 
of  Sheffield. 

Mr.  A.W.  Clarke,  F.G.8.,has  made  a  careful  micro-examination 
of  this  substance.  The  following  is  a  copy  of  his  report  relating 
thereto  ("The  Geology  and  Palaeontology  of  Queensland  and 
New  Guinea,"  by  R.  L.  Jack,  F.G.S.,  &c.,  and  R.  Etheridge,  jun., 
1892) :— "  No.  196,  Sheffield  (Tasmania),  R.  L.  Jack's  collection. 
Colour  black,  vitreous.  Glass  with  clear  little  white  crystals. 
This  is  by  far  the  most  beautiful  example  of  Pitchstone  I  have 
yet  seen.  The  crystals  are  olivine,  and  they  are  mostly  preserved 
in  equisitely  regular  forms  in  the  glass :  the  faces  oP  f 'OOl)  are 
wanting.  The  section  being  a  little  thick  and  the  glass  very 
transparent,  together  with  their  high  angle  of  refraction,  enables 
one  to  recognise  in  these  crystals  many  of  the  characteristic  planes 
of  the  typical  olivine  crystal.  In  this  rock  students  of  micro- 
scopical crystallography  have  an  opportunity  of  studying  olivine 
in  a  perfect  crystal  form.  Under  the  J-inch  objective  the  olivines 
are  seen  to  include  glass  with  fixed  glass  bubbles.  The  glassy  base 
carries  nothing  else  but  opaque  dusty  matter  in  spots,  which  is 
probably  a  darker  glass  nucleus  fringed  with  dusty  matter,  in 
whose  neighbourhood  gas  bubbles  .^re  commonly  found.  The 
glass  has  bubbles  at  tolerably  regular  intervals,  and  in  one  or  two 
cases  bubbles  are  strung  out  in  shapes  or  outlines.  The  microlites 
are  very  small,  and  play  no  great  part  in  the  constitution  of  the 
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rock.    They  are  tabular  felspars,  not  unlike  the  New  Guinea 
felspars  in  obsidian,  described  in  the  No.  1  of  the  Rhjolites.'* 

182.  PHACOLITE     {Hydrated    Silicate    of  Alumina    and 

Calcium), 

A  variety  of  the  zeoHtic  mineral  Chabasite,  which  occurs  in 
modiiSed  crystals  of  lenticular  form.  It  is  abundant  in  basalt 
rocks.  Near  Waratah;  Hellyer  River;  Lefroy ;  Sheffield; 
Springfield. 

183.  PENTLANDITE  (Iron-nickel  Pyrites). 

As  small  irregular  patches  of  metallic  lustre,  with  Magnetite, 
Zaratite,  and  Serpentine. 

Heazlewood.     (Montgomery.) 

184.  PYCNITE  (a  variety  of  Topaz  of  cylindrical  form). 
Occurs  scattered  throughout  Quartz-porphyry.     Mt.  Bischoff. 

186.  PLATINUM. 

This  has  been  reported  to  occur  at  St  Paul's  River ;  Pieman 
River  gold-field ;  in  auriferous  drift  as  minute  flakes,  but 
occasionally  in  the  form  of  small  cubes,  Blue  Tier,  near  Beacons- 
field. 

186.  ^LJJMBOQV^MITE  (Hydrated  PhospliateofLeadand 

Alumina). 

Occurs  in  stalactitic  and  irregular  globular  forms  of  a  pale- 
brawn  colour  and  resinous  lustre. 
British  Zeehan  mine,  Zeehan. 

187.  PERICLASITE  {Oxide  of  Magnesia). 

River  Don  (James  Smith)  ;  as  a  vein  in  Serpentine,  sometimes 
enclosing  lumps  of  that  mineral ;  it  is  white  and  compact.  North 
of  Trial  Harbour^  near  the  Pulpit  Rock. 

188.  PYRITES  {Sulphide  of  Iron). 

This  well  known  mineral  is  generally  difi*used  throughout  the 
metalliferous  districts  of  the  island ;  it  occurs — primary  or  secondary 
—in  rocks  of  all  geological  ages.  The  auriferous  form  occurs  at 
Beaconsfield,  Lefroy,  and  Mathinna.  Well-formed  crystals  are 
plentiful  at  Beaconsfield ;  Zeehan ;  Dial  Range,  and  Bischofil 

Massive,  granular,  and  sub-crystalline  formations  of  large  size 
have  been  discovered  at  Mt.  Lyell,  Mt.  Reed,  and  the  Dial  Range ; 
on  the  Forth  River  between  Mt.  Claude  and  Middlesex  Plains  a 
very  large  band  occurs  between  Mica  Schist  and  metamorphic 
Slate — ^it  is  said  to  be  auriferous ;  occasionally  obtained  decomposed 
to  brown  hematite  at  Dundas  and  Beaconsfield ;  an  extensive 
cupriferous  pyrites  formation  reported  to  be  about  140  feet  in 
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width  has  been  exposed  at  Mt.  Lyell,  which  is  stated  to  average 
4*5  per  cent,  of  metallic  Copper,  3  dwts.  of  Gold,  and  a  small 
amount  of  Silver  per  ton  of  normal  ore.  On  the  surface  this 
mass  is  altered  to  various  forms  of  iron  oxide. 

189.  PYRRHOTITE  (Magnetic  PyHtes). 

Occurs  as  a  large  massive  lode  formation  near  George's  Bay ; 
at  Mount  Ramsay  in  amphibole  rock  with  native  Bismuth  and 
other  minerals ;  in  main  adit  at  Mount  BischofF  the  samples 
weather  to  a  bronze  lustre ;  at  Hampshire  in  amorphous  masses 
which  have  a  decided  red  tinge  and  also  of  a  grey  colour,  dis- 
seminated in  a  hard  metamorphic  rock  ;  Penguin  River,  where  it 
is  highly  nickeliferous ;  Dundas,  said  also  to  carry  Nickel ;  samples 
from  the  Blue  Tier,  near  Beaconsfield,  have  been  found  to  contain 
Nickel,  and  in  the  old  adits  the  mineral  has  decomposed  to  a 
mixed  sulphate  of  that  metal  and  iron  ;  BeaconsiSeld,  where  it  is 
often  auriferous  ;  Mount  Pelion,  in  large  masses. 

190.  PYROXENE  (Bisilicate  of  various  bases). 

Abundant  at  the  Upper  Emu  River;  near  the  Whyte  River  it 
occurs  sparingly.  This  species  is  identical  with  Augite,  but  the 
latter  term  is  usually  applied  to  the  dark-coloured  specimens, 

191.  PENNITE  {Hydro^nichel  Magnente). 

Occurs  as  a  pale  and  somewhat  dull  incrustation  on  Chromite 
and  Ma^etite  with  Zaratite,  from  the  latter  it  differs  in  containing 
Magnesia  Carbonate.     Heazlewood. 

192.  QUARTZ  {Silica), 

This  abundant  and  widely  diffused  mineral  is  common  both  in 
the  amorphous  and  crystallized  form.  The  crystals  occur  as 
hexagonal  prisms  which  sometimes  have  pyramidal  terminations 
at  both  ends.  It  is  found  in  many  parts  of  the  island,  often  in 
considerable  abundance.  The  crystallized  form  more  especially  is 
met  with  in  profusion  in  the  tin-mining  districts,  where  examples 
of  large  size,  more  or  less  waterwom,  and  showing  a  wide  range 
of  Colouration,  form  one  of  the  main  features  of  the  stanniferous 
drift.  On  Flinders  Island  and  in  the  vicinity  of  Mount  Cameron 
individual  crystals  weighing  many  pounds  are  commonly  ootained ; 
they  are  known  as  "  rock  crystal,"  and  are  beautiftil  representations 
of  the  species.  In  the  aurilerous  districts  the  quartz  is  usually  a 
more  or  less  milky-white  owing  to  enclosed  vesicles,  but  extremely 
fine  bunches  of  clear  colourless  crystals  have  been  obtained  at 
several  localities.  At  the  Heazlewood  Quartz,  often  coloured  green 
with  the  oxides  of  Chrome  and  Nickel,  is  an  abundant  admixture 
in  the  lode  gangue  of  the  Silver-lead  mines,  and  on  the  West  Coast 
crystals  coloured  red  with  Iron  Oxide  have  been  obtained.  At 
Beaoonsfield    a    honeycombed    form    occurs;    tliis    apparentlv 
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originates  from  the  decompoHition  of  Pyrites :  masses  of  a  similar 
chiu*acter  have  been  found  at  the  Pieman  River  and  other  places. 
At  the  Vale  of  Belvoir  Quartz  occurs  pseudomorphous  after 
Tremolite  and  silicified  wood,  which  is  of  similar  origin  ;  is  abun- 
dant in  many  places.  At  Ben  Lomond,  in  the  workings  of 
one  of  the  tin  mines,  quartz  has  been  found  pseudomorphous  after 
Felspar ;  the  specimens  have  a  peculiar  mottled  appearance  of 
various  shades  of  brown. 

Endomorphs  in  quartz,  which  is  usually  more  or  less  cloudy 
in  appearance  fi^m  enclosed  substances  : — 
Mutile, — Moorina ;  Mount  Cameron. 
Cassiterite. — Grould's  Country. 

Tourmaline. — Ben  Lomond;  Moorina;  Mount  Heemskirk. 
Iron  Oxide, — In  capillary  fibres  (known   as  Venus  Hair 

Stone),  Kindred  Road,  near  the  River  Forth. 
Manganite, — In  solid    dentrites    in   semi-opal.   North-east 

Coast. 

Principal  varieties  of  Quartz. 

Moch'Cr^staL — ^Vitreous  form  with  a  glassy  appearance, 
comnoonly  transparent  and  colourless,  but  occasionally  tinted  with 
yellow  and  brown.  Mount  Cameron;  Gould's  Country; 
Moorina;  Thomas's  Plains;  Lefroy ;  Mount  Maurice;  Mount 
Heemskirk ;  Beaconsfteld ;  Dundas ;  Ben  Lomond ;  Fiinderit 
and  other  islands  in  Bass  Straits,  and  other  localities. 

Cairngorm, — Smoky-brown,  of  various  shades.  Blue  Tier; 
Moorina ;  Mount  Cameron ;  Flinders  Island,  &c. 

False-topaz, — Of  a  clear  pellucid  yellow  colour.  Mount 
Cameron ;  Moorina ;  Gould's  Cfountry,  &c. 

HyaUte, — This  variety  has  been  found  in  the  form  of  beautiful 
globular  concretionary  masses  and  incrustations  with  a  peariy 
lustre.    Zeehan ;  Gould's  Country. 

Resimte, — A  form  of  semi-opal  of  dull  -brown  colour  and 
resin-like  appearance.     Flinders'  Isknd. 

Wood-opal, — Silicified  wood,  usually  of  a  pale  brown  colour- 
ation, with  a  striated  structure. 

In  drift  Derby  ;  Flinders'  Island  ;  Epping  Forest ;  Longford; 
Launceston  ;  in  concentric  layers,  Franklin  Rivulet ;  East  Arm  of 
Port  Sorell;  near  Latrobe:  Kentish  Plains;  white,  of  a  fine 
silky  texture,  Queen  River,  east  of  Howard's  Plain ;  of  bright 
colouration  and  compact  form.  Little  Forester  River;  Lake 
Sorell ;  Conara  ;  Swansea ;  pseudomorphous  after  stems,  Hobart ; 
(Ballarat  School  of  Mines  Museum). 

Cacholong,-^A  milk-white  compact  siliceous  substance  occur- 
ing  as  thin  veins  and  filling  cavities  in  Basalt ;  it  is  opaque  and 
usually  somewhat  dull  in  lustre.     Near  Launceston. 

Phrase, — Amorphous,  usually  of  a  yellowish-brown  waxy 
lustre,  Hampshire  Hills ;  as  brown  to  dark-green  waterwom  pebbles, 


Digitized  by 


Google 


BY   W.    F.    PETTERD.  57 

Lake  Sorell ;  with  Adularia  and  ordinary  Quartz  in  the  Granite 
rock  near  its  junction  with  metamorphic  slate,  Tasman  Rivulet ; 
a  brown  porcelaineoiis  form  is  abundant  at  the  Magnet  Range. 

Agate. — A  variegated  variety  of  quartz,  the  colours  being 
arranged  in  bands,  concentric  layers,  and  cloudy  masses.  River 
Leven ;  Cranbrook,  near  Swansea  ;  River  Forth ;  Flinders'  Island; 
Cornelian  Bay ;  Lake  Sorell ;  Heazlewood,  and  other  places. 

Moinon, — Black  Quartz.  Blue  Tier ;  Flinders'  Island;  Ben 
Lomond ;  a  mammilated  Black  Quartz  in  a  solid  compact  form  occurs 
on  the  west  branch  of  the  Savage  River,  nearly  opposite  Long 
Plain. 

Hornstone, — A  variety  resembling  flint,  opaque  to  translucent, 
dull  and  glimmering  lustre.  In  colour  from  white  to  the  black 
Lydian  stone.  Lilydale ;  Oyster  Bay ;  Flinders'  Island ;  Cornelian 
Bay;  Mount  Nelson;  Mount Bischoff;  Pieman  River;  Macquarie 
Harbour  ;  River  Forth,  and  elsewhere. 

Commrm  OpaL — An  amorphous  hydrated  form  of  a  milk- 
white  to  pale  brown  colour  and  vitreous  lustre. 

Port  Cygnet ;  Lake  Sorell ;  Cornelian  Bay ;  Macquarie 
Harbour ;  Supply  Creek ;  Mount  Cameron  ;  Pieman ;  Dugam 
Range,  near  the  Montagu  ;  Proctor's  Road,  near  Hobart. 

Menilite, — A  dull  brownish  to  white  translucent  variety  of 
common  Opal,  occurring  in  irregular  reniform  lumps  or  nodules 
which  are  impressed  on  the  surface  with  angular  depressions.  In 
stanniferous  drifl,  Gould's  Country. 

Oeysenie. — A  white  hydrated  form  occurring  in  cellular 
masses  mixed  with  Native  Sulphur.     Mount  Bischoff. 

Rose-qnartz, — Of  rare  occurrence,  and  then  not  nearly  so  clear 
as  that  obtained  in  Bavaria  and  other  places.     Local  examples 
are  generally  somewhat  ferruginous  and  cloudy. 
West  Coast :  Beaconsfield  ;  Moorina. 

Aniethyst, — Of  a  beautiful  clear  violet  colour.  A  gem-stone 
much  in  use  for  ornamental  work. 

In  large  detached  abraded  crystals  in  stanniferous  drifl  at 
Moorina  ;  in  the  Emu  River  about  four  miles  south  of  the 
Hampshire  Hills  ;  also  occurs  at  Mount  Cameron  and  Blue  Tier. 

Chalcedony. — Semi-transparent  with  a  waxy  lustre,  often  in 
mammillated  form,  but  never  in  a  crystallized  condition. 

Of  a  greenish  and  brown  colour,  apparently  infiltered  in 
cavities  and  seams  at  Beaconsfield;  in  banded  brown-coloured 
masses  at  Flinders'  Island  ;  as  waterworn  pebbles,  Swanport ; 
Lake  Sorell;  Tamar  Heads;  Cornelian  Bay;  Lisle;  Mount 
Cameron  ;  Meredith  Range  ;  Heazlewood  ;  Pieman  River ; 
Zeehan. 

Cornelian, — Of  a  more  or  less  variegated  red  colouration, 
often  banded  with  white  and  yellow,  and  sometimes  showing 
crystalline  aggregations. 

Fmgal  5  Fhnders'  IsUud  j  Swansea ;  River  Fortb  ;  Cornelian 
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Bay  ;  Lake  Sorell ;  Ilfracombe ;  Supply  Creek  ;  Longford,  and 
many  other  localities. 

193.  RETrNITE(?)(Fom/i?««n). 

A  brownish-yellow  hydro-carbonaceons  sabstance  of  semi- 
perlaeeoas  lustre,  very  brittle,  soft,  and  of  uneven  fracture.  When 
heated  melts  to  a  dark  brown  varnish-like  mass,  bums  with  a 
yellow  flame,  during  which  it  gives  off  much  smoke :  it  emits  a 
strong  resinous  aromatic  odour. 

A  sample  of  this  material  was  submitted  to  Professor  Krauae, 
of  the  Ballarat  School  of  Mines,  who  stated  that  it  comes  near  to 
a  foBsil  resin  that  has  been  named  Middletoniie,  and  that  he  found 
a  similar  substance  in  Victoria  many  years  ago  occurring  between 
beds  of  coaL  A  partial  annlysb  has  been  made  by  Mr.  C.  Burbury, 
who  states  that  "  it  contains  1*75  **/o  moisture  at  100"  C,  and  (by 
usual  treatment  of  coal)  d&'U  of  vidatile  Hydrocarbons." 

Occurs  above  and  impregaating  beds  of  lignitic  coal  at 
Macquarie  Harbour. 

A  similar  substance  was  obtained,  also  with  lignite,  in  a  clay- 
slate  rack,  which  contained  many  leaf  impressions,  at  a  depth  of 
about  100  feet  from  the  surface,  at  the  Don  Tin  mine,  Bischoff. 
A  fossil  resin  has  also  been  found  in  numerous  small  fragments  in 
the  lignite  near  Evandale  Junction. 

194.  RUTILE  (Binoxide  of  Titanium). 

Abundant,  but  much  rounded,  in  drift,  Brown*s  Plains ;  Savage 
River ;  about  the  south-west  base  of  Mount  Lyell ;  in  waterwom 
fragments  and  occasionally  as  well-formed  cr3rstalB  with  other 
Titanium  minerals,  Clayton  Rivulet;  in  red-brown  to  black 
capillary  bunches  penetrating  Quartz  crystals,  Moorina. 

195.  RH0D0CHR08ITE  (Carbonate  of  Manganese). 

This  well-marked  mineral  is  also  known  as  Dialogite :  it  has 
been  obtained  at  the  Austral  Silver-lead  mine,  Zeehan,  in  ferro- 
manganese  gossan,  the  vughs  often  containing  fine  aggregations 
of  the  substance  ;  it  also  occurs  massive  in  the  fractures  and  in 
irregular  botryoidal  concretionary  masses,  lining  cavities ;  it  has 
also  been  found  at  the  Maestrie*s  Broken  Hill  mine  at  Dundas. 

196.  RETINALITE  (Tellow  Serpentine). 

A  massive  resinous  yellow  variety  of  this  well-known  mineral 
substance.     It  is  usually  translucent. 
Dundas. 

197.  RHODONITE  (Silicate  of  Manganese). 

Information  from  Zeehan  states  that  this  mineral  has  been 
found  there,  but  the  statement  requires  confirmation.  It  usually 
occurs  missive,  opaq^ue,  and  flesh-red  in  colour,  oft^n  coate4  blacl; 
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externally  from  exposure.  Some  beautiful  examples  liave  been 
obtained  from  the  New  En*^land  District  of  New  South  Wales. 
(Cox  and  Ratte,  "  Mines  and  Minerals.") 

198.  RANDAN  ITE  {Lifusorial  Earth). 

Found  in  small  quantity ;  contains  many  fresh-water  forms  of 
Diatomacea?. 

Inglewood,  near  Oatlands,  (Burbury). 

199.  STILBITE  {Hyd7*ated  Silicate  of  Alumina  and  Calcium), 

In  a  mineral  vein  on  the  west  side  of  the  River  Meraey,  a  few 
miles  above  Gad's  Hill  crossing. 

200.  8ILLIMANITE  {Anhydrous  Silicate  of  Alumina). 

Occurs  in  small  compact  massive  lumps  of  a  brown  to  black 
colour  with  perfect  and  brilliant  cleavage.  It  is  translucent  with  a 
vitreous  lustre. 

BischofF.    (W.  R.  Bell). 

201.  SMITH^O^SITE  {Silicate  of  Zinc). 

Found  in  small  compact  patches,  yellow-brown  colour  and  dull 
lustre. 

Bell's  Reward,  Whyte  River,  and  at  the  Heazlewood  Silver-lead 
mine,  Heazlewood  Rivec 

202.  SIDERITE  {Carbonate  of  Iron). 

Occurs  of  sub-crystalline  structure  and  pale  brown  colour,  with 
quartz,  both  of  which  often  contain  gold.  Specimen  Reef  mine. 
Brown's  Plain ;  in  translucent  masses  of  a  vitreous  appearance 
which  rapidly  weathers  brown,  also  abundantly  in  the  opaque  form, 
but  rarely  in  well-formed  crystals.  Mount  BischofF;  in  veins, 
usually  of  lenticular  form  and  often  containing  Oold,  Brown's 
Plain,  Lucy  River,  Rocky  River,  and  other  places  in  the  vicinity 
of  the  Pieman.  This  mineral  appears  to  be  the  principal 
auriferous  matrix  of  the  locality :  on  the  surface  it  is  usually 
decomposed  to  the  oxide.  Abundant  near  the  River  Forth  in 
compact  masses ;  at  Port  Sorell  it  is  found  intermixed  with  quartz  ; 
in  great  profusion  at  Zeehan,  Dundas,  and  the  Heazlewood,  where 
it  forms  the  common  lode  gaiigue  of  the  Silver-lead  mines.  The 
crystals  are  rarely  obtained,  but  at  the  last-mentioned  field  they 
are  occasionally  met  with,  but  very  small  in  size  :  it  is  more  often 
met  with  in  the  lode  cavities  in  semi-lenticular  forms  aggregated 
together.  In  the  Heazlewood  Silver-lead  and  adjacent  mines  it  is 
commonly  coloured  pale  green  by  the  admixture  of  the  oxides  oi 
Nickel  and  Chrome. 

203.  STROMEYERITE  {Sulphide  of  Silver  and  Copper). 

When  pure  this  mineral  contains  about  52  ^jo  of  metallic  silver  ; 
it  crystallizes  in  the  rhombic  system,  and  is  isonjorphous  with 
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Copper  Glance.  In  colour  it  is  steel-^rey,  with  a  metallic  lustre 
and  shining  streak.  It  is  soft  and  perfectly  sectile.  It  occurs 
desseminated,  with  Bornite  and  Chalcopyrite,  in  a  ((uartz  matrix 
at  Mount  Lyell.  Assays  of  the  mixed  material  have  given  returns 
at  the  rate  of  several  thousands  of  ounces  of  Silver  to  the  ton  of 
ore.  It  is  reported  to  occur  on  the  footwall  of  the  extensive 
interbedded  formation  of  cupriferous  pyrites  for  which  the  locality 
is  now  well  known.  /The  only  recorded  Australian  locality  for 
this  mineral  is  at  the  A.  B.  H.  Consols  mine  at  Broken  Hill, 
N.S.W.,  where  it  is  reported  to  occur  in  a  matrix  of  Carbonate 
of  Iron  in  a  dyke  of  Amphibole ;  it  was  found  in  close  association 
with  Dyscrasite,  Stern bergite,  Pyrargyrite,  and  other  uncommon 
argentiferous  species.  (Smith,  The  Amtralian  Mining  Standard^ 
May  22,  1893). 

204.  SILVER,  NATIVE. 

The  pure  metal  has  been  obtained  as  small  frondose  branching 
patches  in  gossan,  Penguin  Silver  mine  ;  in  clefts  in  lode  material, 
Hampshire  Silver  mine  ;  on  Galena  in  flaky  attached  masses, 
which  are  usually  tarnished,  Owen  Meredith  mine,  Dundas ;  in 
and  on  Calcite  and  Ankerite  with  amorphous  Blende  and  Gralena, 
Godkin  mine,  Whyte  River :  at  this  locality  some  extremely  fine 
specimens  have  been  obtained,  many  showing  beautiful  arborescent 
clusters  of  minute  crystals :  the  crystals  are  often  fairly  well  formed ; 
it  also  occurs  in  somewhat  long  capillary  masses  and  fibrous 
bunches,  filling  small  vughs  and  coating  the  fractures  ;  at  the 
BelFs  Reward  mine  it  has  been  obtained  associated  with  crystals 
of  Calcite,  the  thin  wire-like  sprays  of  Native  Silver  are  sometimes 
interwoven  between  the  Calcite  crystals ;  it  has  been  detected  in 
stanniferous  Granite  in  a  dyke  formation  at  the  Blue  Tier,  with 
Chalcopyrite,  Bismuth,  and  Fluorite  as  accessory  minerals. 

205.  STILPHNOSIDERITE  {Hydrated  Pet^oxide  of  Iron). 
Occurs  of  a  dark  blackish-brown  colour  with  a  conchoidal 

fracture,  shining  and  brittle.  It  is  generally  found  in  a  stalactitic 
form  or  as  a  varnish-like  coating  on  Limonite  or  Manganese 
minerals — more  particularly  on  rsilomelane.  Central  Dundas 
mine ;  rarely  Mount  BischofT;  lining  vughs  of  ironstone,  with 
Cuprite,  Mount  Lyell ;  Central  Balstrup  mine,  Zeehan,  coating 
masses  of  Limonite,  which  are  commonly  of  stalactitic  form. 

206.  STANNITE  {Sulphide  of  Iron,  Coppei\  and  Tin). 
Stated  by  Phillips  ("  Ore  Deposits,"  1884,  page  505)  to  occur 

at  BischofF.  The  term  is  usually  applied  to  the  sulphide  ore  as 
above,  but  Bristow  ("Glossary  of  Mineralogy,"  lo61)  defines 
a  substance  under  this  name  as  a  mechanical  mixture  of  Quartz 
and  Tin  oxide  ;  if  this  definition  is  accepted  then  such  an  occur- 
rence exists  not  only  at  Bischoff,  but  also  in  the  Ben  Lomond  and 
Other  tin-mining  distripts. 
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The  sulphide  commonly  known  as  Stannite  (Dana  "  A  Text- 
book of  Mineralogy,"  1885)  is  almost,  if  not  quite  peculiar  to 
Cornwall,  and  has  not  so  far  been  detected  in  this  island. 

This  mineral  is  reported  to  occur  in  North  Queensland  and  in 
New  England,  New  South  Wales.  ("Report  of  the  Second 
Meeting  of  the  Australasian  Association  for  the  Advancement  of 
Science,  1890,"  pages  215  and  260.) 

207.  STERNBERGITE  {ArgentO''pynte)\ 

This  species  occurs  with  Huastolite  and  Galena  in  the  workings 
of  the  Godkin  Extended  mine,  at  Heazlewood.  An  assay  of  a 
fidrly  pure  specimen  gave  a  very  high  return  in  Silver. 

208.  SPINEL,  BLACK— See  Pleonaste. 

209.  SCHEELJTE  {Tungstate  of  Calcium). 

At  Mount  Ramsay  this  occurs  in  the  characteristic  mineral- 
bearins  homblendic  rock  of  the  locality.  It  is  found  in  well- 
fbrmea  crystals  of  considerable  size,  often  up  to  one  inch  in  length, 
and  crystalline  bunches.  The  colour  is  usually  pale  yellowish- 
brown,  and  in  good  specimens  the  facets  are  polished  ;  in  tabular 
crystals  which  are  nearly  white.  Upper  Emu  River,  in  Garnet 
rock.    (W.  R.  Bell.) 

210.  SMALTINE  {Arsenical  Cobalt). 

Usually  obtained  in  solid  masses  with  a  cubical  fracture  and  of 
tin-white  colour.  It  is  said  to  occur  in  an  almost  solid  vein  or 
small  lode  at  the  North  Pieman,  also  at  the  Hampshire  Silver 
mine  ;  in  limited  quantity,  Penguin  River ;  Castles  Forbes  Bay 
(Johnston,  **  Geology  of  Tasmania  ") ;  Mount  Heemskirk  with 
Cassiterite. 

211.  SAPPHIRE— See  Corundum. 

212.  SPHALERITE  (Zinc  Sulphide  or  Blende). 

This  mineral  is  of  frequent  occurrence,  but  not  in  great 
abundance  at  any  of  its  many  localities.  It  is  often  met  with  in 
comparatively  limited  quantity  in  the  Silver-lead  mines  of  Zeehan, 
Dundas,  the  Heazlewood,  and  at  Ben  Lomond.  At  the  Silver 
Crown  mine  at  Zeehan,  bunches  of  somewhat  large  crystals  occur 
of  a  brown  colour ;  at  the  Godkin  mine,  Whyte  River,  a  richly 
argentiferous  Blende  occurs  in  amorphous  masses, — it  is  of  a 
mahogany-brown  colour  with  a  dull  lustre.  It  is  found  associated 
with  patches  of  Native  Silver  and  masses  of  Galena  in  a  white 
and  aark-coloured  Calcite,  and  more  rarely  in  Ankerite ;  at  the 
Healzlewood  Silver-lead  and  other  mines  in  the  vicinity,  minute 
but  remarkably  well  formed  crystals  are  very  abundant.  They 
are  of  a  clear  yellow  to  red  colour,  and  are  usually  obtained 
implanted  in  the  firactures  of  Siderite  or  Quartz  with  crystals  of 
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Galenite;  at  the  Heazlewood  mine  it  also  occurs  more  rarely, 
in  beautiful  sharp-angled  crystals  which  have  a  purple,  green, 
and  red  metallic  lustre ;  abundant  in  a  massive  form  of  a 
black  colour,  east  branch  of  the  Hellyer  River;  with  the 
sulphides  of  Copper  and  Lead  in  an  elvan  of  porphyrv,  opposite 
Gad's  Hill,  Mersey  River,  (W.  R.  Bell),  plentifully  and  thickly 
disseminated  in  a  vein  at  the  Hampshire  Silver  mine,  where  it 
presents  a  peculiar  (X)pper-red  colouration ;  Hunterston,  on  the 
Shannon,  near  Both  well,  TPro.  Royal  Soc.  Tas.,  1854)  ;  of  a  dark 
brown  to  black  colour  with  Chlorophane  and  various  forms  of 
Pyrites,  Mount  Bischoff ;  scattered  throughout  a  dyke  formation, 
with  Galena  in  Granite  rock,  Meredith  Range  ;  as  minute  crystals 
of  a  pale  green  colour  with  Galena,  Australasian  mine,  Dundas  ; 
in  limited  quantity,  Ben  Lomond  ;  in  a  lode  which  is  mainly 
composed  of  a  mixture  of  this  mineral,  Arsenopynte,  and  Galena, 
Scamander  River ;  Penguin  River  Silver-lead  mine ;  Mount 
Claude;  Middlesex,  with  Pyrites  and  Galena;  often  highly 
auriferous,  but  in  very  small  quantity,  Lefroy  and  Mathinna;  a 
peculiar  variety  of  phosphorescent  Blende  occurs  at  the  Castray 
River :  it  was  obtained  in  trenching  across  a  decomposed  lode 
formation  as  rounded  lumps,  brown  in  colour,  and  of  small  size 
with  masses  of  Galena  and  Pyrites  as  accessory  minerals.  The 
phosphorescent  character  is  clearly  distinct  when  struck  or 
scraped  with  a  knife  blade.  It  is  locally  known  as  "  Electric 
Calamine."  At  Mount  Reed  with  Pyrites  and  Galena  it  is  some- 
what abundant. 

Sphalerite  often  contains  Gold,  Silver,  Cadmium,  and  the  rare 
elements  Thallium,  Iridium,  and  Gallium. 

213.  SCORODITE  {Hydrated  Arsenate  of  Iron). 

Formed  by  the  decomposition  of  Marcasite,  and  usually  found 
where  that  mineral  is  abundant.  It  is  commonly  met  with  at  the 
Scamander  River  and  vicinity ;  Golconda  ;  Mount  Bischoff ; 
in  the  cavities  of  siliceous  skeleton  rock  as  beautiful  green  crystals 
at  the  Upper  Emu  River  ;  amorphous  in  considerable  quantity  at 
the  Waterhouse  Gold  field,  at  which  locality  it  has  been  obtained 
in  green-coloured  crystals  in  the  "  Southern  Cross  "  reef;  near 
Mount  Pelion,  in  quantity,  the  masses  occasionally  showing  the 
gradual  transmutation  from  the  original  mineral  Arsenopyrite. 

214.  STEATITE  (Hydrated  Silicate  of  Magnesia). 
Abundant  with  Asbestos  and  Serpentine,  Asbestos  Mountain  ; 

Mount  BischofF;  Heazlewood ;  Beaconsfield ;  River  Forth  ;  near 
Mount  Claude.  "  The  Sleatite  contains  a  small  vein  of  Silver, 
which,  by  the  way,  is  not  uncommon  in  this  mineral,  and  is  met 
with  in  most  of  the  primitive  mountains  "  (Pro.  Royal  Soc  Tas., 
1854).  This  note  refers  to  a  specimen  said  to  have  been  obtained 
at  the  Asbestos  Mountain,  but  I  have  failed  to  detect  any  Silver 
in  the  numerous  examples  that  I  have  examined. 
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215.  SCHILLER  SPAR  (a  Hydrated  Silicate  of  Magnesia). 

Occars  in  many  varieties  on  eastern  side  of  the  Parson's  Hood 
Mountain  ;  Heazlewood ;  Asbestos  Mountain ;  Dundas  ;  Magnet 
Ranee;  Parson's  Hood.  The  minerals  termed  Bronzite  and 
Dialhge  are  but  varieties,  and  some  authorities  consider  the  whole 
but  altered  forms  of  Augite. 

Bronzite  is  an  essential  constituent  in  the  rock  Oabbro  so  plentiful 
at  the  Heazlewood.  It  occurs  of  foliated  structure  and  pale-green 
colour  in  Serpentine,  Dundas.  (Ballarat  School  of  Mines 
Museum.)    This  species  is  also  known  as  Bastite. 

216.  SERICITE  (Hydrated  farm  of  Mica), 

Occurs  in  foliations  of  schistose  structure,  colour  greenish  with 
a  silky  lustre.    Dundas. 

217.  STEPHANITE  (Sulphide  of  Antimony  and  Silver). 

Reported  as  occurring  at  the  Scamander  Silver  mine. 

Scamander  River,  East  Coast ;  at  the  Owen  Meredith  Silver 
mine  it  is  found  intermixed  with  (Jalena,  the  whole  giving  very 
high  returns  for  Silver. 

218.  SULPHUR. 

Found  in  the  form  of  extremely  minute  crystals  and  microscopic 
patches  in  Gralena.  Mount  Reid;  British  Zeehan  Silver-lead 
mine,  Zeehan;  obtained  in  some  quantity  as  a  powdery  mass 
composed  of  microscopic  crystals  intermixed  with  a  pulverulent 
form  of  quartz  (Grevserite),  at  Mount  Bischoff.  This  discovery 
is  interesting  from  the  fact  that  it  is  the  first  of  the  substance  in 
appreciable  quantity  that  has  occurred  in  this  island. 

219.  SPHEROSIDERITE  {Carbonate  of  Iron). 

Of  common  occurrence  in  amygdaloidal  Basalt  in  the  form  of 
small  dark  brown  nodules.  Rouse's  Camp  near  Waratah  ;  near 
the  railway  bridge  that  spans  the  Hellyer  River. 

220.  STIBNITE  {Sulphide  of  Antimony). 

Found  in  massive  irregular  bunches  in  a  quartz  reef.  The 
mineral  was  of  the  usual  columnar  structure,  and  of  a  remarkably 
pure  character.  Orlando  Oold  mine,  Lefroy  ;  in  limited  quantity 
south  of  Mount  Claude,  near  the  River  Forth ;  impure  and 
apparently  mei^e  to  Jamesonite,  Mount  Bischoff;  ''  Sulphide 
of  Antimony,  yielding  8  to  18  ozs.  of  Silver  to  the  ton,  from 
Mount  Bischoff"  (W.T.  Ward,  Tasmanian  Official  Record,  1892). 
I  have  not  seen  pure  Stibnitefrom  Mount  Bischoff,  although  several 
antimonial  minerals  are  abundant  there. 

221.  SELENITE  (a  variety  of  Gypsum). 

Occurs  in  more  or  less  transparent  lamince.    Obtained  in  small 
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quantity  at  St.  Mary's,  and  near  Circular  Pond  Marsh  (W.  R. 
Bell). 

222.  SERPENTINE  {Hydrated  Silicate  of  Magnesia), 

This  mineral  occurs  as  a  rock  mass  of  considerable  extent.  Its 
normal  colour  is  green  of  many  shades,  but  almost  every  known 
variety  of  the  substance,  both  in  colour  and  in  structure,  has  been 
obtained  in  more  or  less  quantity.  The  mineral  Olivine  is  supposed 
to  be  transmutable  to  Serpentine  under  certain  conditions.  At  the 
Heazlewood  and  vicinity  it  occurs  in  considerable  quantity,  often 
containing  a  perceptible  amount  of  Nickel  oxide,  which  gives  it  a 
bright  apple-^reen  colour,  in  which  case  it  approaches  that  from 
New  Caledonia,  which  is  worked  as  an  ore  of  Nickel.  Along  the 
banks  of  the  Heazlewood  Hiver  and  some  of  the  smaller  streams 
much  of  the  Serpentine  often  contains  large  quantities  of  minute 
intensely  black  crystals  of  Chromic  Iron,  and  more  rarely  large 
amorphous  bunches  of  the  same  mineral.  Brucite,  Schiller-spar, 
and  narrow  bands  of  Chrysolite  also  occur  with  it  as  accessory 
minerals ;  at  Anderson's  Creek  and  neighbourhood  extensive  masses 
of  this  rock  exist,  in  many  places  containing  a  considerable  quantity 
of  asbestiform  Chrysolite  and  Steatite;  north  of  Trial  Harbour  it 
often  contains  long  fibrous  Asbestos,  and  is  connected  with  an 
extensive  bed  of  remarkably  pure  Talc ;  also  occurs  at  Mount 
Ramsay,  Pieman  River,  Mount  Claude,  Clayton  Rivulet,  and  at 
the  Parson's  Hood  Mountain ;  at  Dundas  a  semi-serpentized 
Hornblende  occurs  intermixed  with  Bastite,  and  at  the  same 
locality  a  purple-coloured  form  is  common,  often  containing 
disseminated  Magnetite  and  Chromite. 

223.  STRONTIANITE  (Carbonate  of  Strontia). 

Found  in  small  veins  and  pockets,  usually  of  a  white  satiny 
appearance,  at  the  Hampshire  Silver  mine  (W.  R.  Bell).  This 
species  is  not  known  to  occur  at  any  other  locality  in  the  island. 
It  was  obtained  irregularly  mixed  up  with  lode-matter,  with 
Fluor-spar,  Apatite,  and  several  minerals  that  are  like  it,  almost 
peculiar  to  tnis  interesting  locality.  "Mr.  Gould  recognised 
Strontium  associated  with  heavy-spar  in  some  minerals  tnat  I 
discovered  at  the  Forth  River."— (James  Smith). 

224.  SEPTARIA  {Mixed  amorphous  Carbonates  of  Lime  and 

Iron  with  more  or  less  Silica). 

Rounded  and  occasionally  flattened  concretionary  nodules, 
which  are  sometimes  of  considerable  size — up  to  two  feet  in  length 
— of  a  dirty  white  to  brown  colour.  They  Iwive  almost  invariably 
a  strong  radiated  structure. 

Hampshire  Hills  (W.  R.  Bell). 

226.  TASMANITE. 
A  grey  earthy  to  arenaceous  shale  more  or  leas  impregnated 
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with  circular,  punctate,  brown  microscopic  fossil  spore  oases  of  a 
highly  resinous  nature,  which  have  been  named  Tasmanites 
punetatus  (Newton). 

The  spores  yield  an  oily  product  in  considerably  quantity,  but 
of  poor  illuminatory  power.  As  much  us  100  gallons  of  oil  has 
been  obtained  by  distillation  per  ton  of  shale.  In  beds  of  con* 
siderable  extent  on  the  banks  of  the  Mersey  River. 

The  American  black  paraffin  shale  has  been  found  to  be  ex- 
tremely rich  in  spore-cases  of  a  similar  structure  and  character  to 
those  so  abundant  in  Tasmanite.  The  origin  of  the  shale  is  sup- 
posed by  some  authorities  to  have  been  the  accumulation  of  the 
shell  spores  of  a  species  of  Marine  Alg^e^  similar  to  that  now 
existing  in  the  Sargossa  Sea. 

Dana  states  ("  A  Text-book  of  Mineralogy  ")  that  this  hydro-car- 
bonaceous substance  is  '*  remarkable  in  containing  sulphur, 
replacing  part  of  the  oxygen." 

An  analysis  by  Professor  Penny  (Pro.  Royal  Soc  Tas.,  1855) 
gave  the  following  results  : — 

Volatile  matters    20-41 

r««i,«  < '''ixed  carbon    5*50 

^^^^Ash 71-20 

Sulphur -73 

Water 216 

226.  TOURMALINE  (a  compound  Silicate  of  Alumina  and 
several  other  elements). 

Crystallizes  in  the  hexagonal  system ;  the  crystals  when  free  are 
generally  terminated  differently  at  the  opposite  ends.  Common 
in  columnar  forms,  which  are  often  radiating  or  divergent. 
Exhibits  many  varieties  of  colouration  ;  in  this  island  it  is  known 
to  occur  black,  brown,  and  green. 

Black  l^ourmaline  or  Schorl. — Occurs  commonly  in  almost 
all  our  stanniferous  granites  ;  when  in  prisms  it  generally  presents 
a  more  or  less  triangular  section,  the  sides  being  strongly  striated 
len^hways.  It  is  often  aggregated  together  in  radiating  masses, 
which  are  occasionally  of  considerable  size. 

Occurs  abundantly  in  drift  at  Moorina,  the  individual  prisms 
sometimes  measuiing  over  two  and  a  half  inches  in  diameter. 
Flinders  Island,  of  large  size,  penetrating  the  granite  rock  and  free 
waterworn  lumps  in  the  drift,  with  topaz  and  large  quartz  crystals  ; 
Mount  Heemskirk,  in  the  granite  in  massive  and  aggre^ted 
bunches ;  Ben  Lomond,  in  considerable  quantity,  often  containing 
Cassiterite  in  the  interstices  and  closely  associated  ;  Branxholm, 
in  the  p  ranite  and  as  somewhat  small  crystals  free  in  the  drift ;  Blue 
Tier  ;  Granite  Tor ;  Mount  Housetop  ;  Mount  Cameron,  in  fine 
highly  polished  prisms;  Upper  Blythe  River,  in  short  stout 
prisms,  which  are  intensely  black  ;  Clarke's  Island  ;  Pieman 
fliyer ;  Meredith  Range,  o^en  imbedded  and  penetrating  Quartz  ; 
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Cascade  in  abundance,  commonly  in  radiating  bnnches,  which  are 
occasionally  intermixed  with  Pyrites  and  Cassiterite;  Mount 
Ramsay,  in  the  stanniferous  granite  abutting  on  to  Amphibole 
rock. 

Oreen  Tourmaline. — ^This  is  a  peculiar  and  local  form 
characteristic  of  Mount  Bischoff,  where  it  practically  often  con- 
stitutes a  rock  mass  which  has  erroneously  been  termed  Chlorite. 
The  prisms  are,  as  a  rule,  thin,  rather  dull  in  lustre,  and  of  various 
shades  of  pale-green  in  colour.  The  crystals  rarely  exceed  one 
inch  in  length,  being  commonly  quite  minute;  they  some- 
times form  small  tufted  masses,  composed  of  fine  acicular  prisms, 
in  cavities  of  the  rock,  but  more  often  they  are  aggregated  and 
intimately  interwoven  together,  forming  bunches  of  consider- 
able proportions.  The  more  commonly  distributed  black  schorl 
has  not  been  found  at  Mount  Bischoff. 

Brown  Tourmaline, — Obtained  in  small  radiating  prisms  in 
a  quartz  matrix  at  Mount  Ramsay  ;  at  Glenora  ;  near  trie  gap  at 
Mount  Heemskirk,  in  some  abundance,  of  a  rather  dull  hair-brown 
colour. 

Regarding  the  formation  of  Tourmaline  in  nature,  the  following 
remarks  by  Mr.  A.  W.  Clarke,  F.G.8.,  will  be  of  considerable 
scientific  interest,  moi^e  especially  as  this  learned  gentleman's 
observations  are  based  upon  a  studied  microscopical  examination 
(Jack  and  Etheridge,  jun.,  "  The  Geology  and  Plseontology  of 
Queensland  and  New  Guinea,"  1892) : — "  The  interesting  question 
arises,  which  of  the  two  minerals  " — referring  to  this  mineral  and 
quartz — "  is  the  first  born.  Rosenbusch  says  (*  Microscopical 
Fhysiography,'  p.  184)  that '  Tourmaline  is  not  directly  secreted 
out  of  the  eruptive  magma  in  eruptive  rocks,  but  resulted  from 
the  action  of  fumaroles  carrying  Fluorine  and  Boron  on  the 
eruptive  rock,  especially  in  its  Felspar  and  Mica.'  Teall  also 
alludes  to  the  action  of  fumaroles  in  the  genesis  of  Tourmaline. 
This  would  rather  support  the  pre-existence  of  Quartz ;  on  the 
other  hand,  the  uniform  orientation  of  the  Quartz  between  and 
alongside  of  the  broken  prisms  would  lead  one  to  think  that  the 
reverse  was  the  case.  Could  it  be  that  the  Tourmaline  crystallized 
out  in  the  Quartz  by  the  action  of  fumaroles,  as  above,  while  the 
Quartz  was  viscous  and  under  pressure,  and  that  earth-stresses  and 
dynamic  metamorphism  followed,  separating  the  prisms,  after 
which  the  Quartz  proceeded  to  crystallize?  " 

227.  TREMOLITE  {a  pale-coloured  variety  of  Hornblende). 

A  variety  of  a  pale  green  to  white  colour,  generally  radiating 
in  structure  ;  is  common  at  Wombat  Hill,  about  three  miles  from 
Mount  Bischoff;  radiating  in  bunches,  and  also  massive,  white,  and 
shining ;  in  profusion  at  a  locality  about  three  miles  west-north- 
west of  Mount  Horror ;  at  Heazlewood  in  vughs  in  the  country 
rock ;  at  the  Vale  of  Belvpir  it  occurs  pseudomorphed  to  Quartz, 
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in  columnar  blades  often  a  foot  in  length :  it  is  usually  white  and 
glassy  J  two  miles  east  of  the  Parson's  Hood  Mountain,  of  a 
grey  colour,  compact  in  structure,  and  a  somewhat  dull  sur&ce  ; 
in  the  vicinity  of  Mount  Pelion,  in  masses  that  are  very  pale  in 
colour,  almost  white. 

228.  TETRAHEDRITE  (Fahlerz,  Sulphide  of  Capper,  Anti- 

moni/y  S^c. 

This  mineral  is  looked  upon  as  a  most  important  ore  of  Silver, 
not  only  because  it  is  commonly  rich  in  the  desired  metal,  but  also 
from  the  thoroughly  established  fact  that  it  usually  exists  to  great 
depth,  so  that  its  occurrence  may,  as  a  rule,  be  looked  upon  as 
predicting  permanency  in  the  metalliferous  ore  body  in  which  it 
has  been  detected.  It  has  long  been  the  mainstay  of  the  great 
mines  of  Saxony,  where  it  has  been  worked  for  considerably  over 
a  century.  It  often  contains  a  considerable  admixture  of  other 
metals,  such  as  Zinc,  Iron,  Lead,  or  even  Mercury  may  be  present, 
and  still  more  rarely.  Cobalt  or  Bismuth.  It  has  been  discovered 
massive  and  richly  argentiferous  at  Dundas  as  a  lode  formation 
which  is  reported  to  be  of  considerable  size.  A  qualitative 
analvsis  of  this  mineral  shows  it  to  be  a  remarkably  pure  form  of 
Fahlerz :  it  is  practically  a  Sulphide  of  Copper,  Antimony,  and 
Silver,  the  latter  metal  often  giving  assay  returns  of  over  250  ozs. 
per  ton  of  mineral.  In  this  mine  it  is  found  associated  with 
Chalcopy  rite.  Occurs  in  limited  quantity  with  Ghilena  and  various 
forms  of  Pyrites,  Penguin  Silver  mine ;  found  in  the  form  of 
scattered  blebs  and  narrow  compact  seams  in  a  silicious  matrix, 
With  Sphleraite,  Jamiesonite,  Galena,  and  other  minerals,  Hay's 
Prospecting  Association,  Castray  River ;  it  has  also  been  reported 
to  occur  in  several  of  the  mines  at  Zeehan  and  Dundas ;  at  Mount 
Lyell  it  is  reported  to  occur  in  close  association  with  cupriferous 
Pyrites ;  assays  from  this  locality  have  given  a  return  of  above 
2400  ozs.  of  Silver  and  1  oz.  of  Grold  per  ton.  The  ore  apparently 
occurs  as  amorphous  l^mps  intermixed  with  the  paler-coloured 
Pyrites.  The  manager  #f  the  Fahl  Ore  Silver  Mining  Company 
(Dundas)  reports  that  "  A  sample  of  1  cwt.  of  ore  from  this  mine 
which  was  forwarded  to  Germany  has  given  the  following  returns  : — 
Copper,  26  per  cent.;  Antimony,  16*4o  per  cent.;  Arsenic,  1*5 
per  cent ;  and  Silver,  0*75  per  cent,  (equal  to  245  ozs.  per  ton)." 
ferriferous  Tetrahedrite  in  aecomposed  Hornblende  rock,  Dundas. 
(Ballarat  School  of  Mines  Museum). 

229.  THOMSONITE   {HydraUd    Silicate    of  Alumina    and 

Calcium). 

A  zeolitic  mineral  occurring  in  Basalt  rock,  Sheffield ;  in  small 
vughs,  but  the  identification  is  somewhat  doubtful,  as  the  samples 
are  small  and  indistinct,  occurring  in  clusters  of  microscopic 
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crystals  which  are  of  a  yellow  colour,  coating  the  clefts  of  lode 
material.     Hampshire  Silver  mine,  Hampshire  Hills. 

23«.  TALC  {Hydrated  Silicate  of  Magnena). 

A  beautiful  snow-white  form  occurs  in  the  Arthur  River  near 
its  junction  with  the  Hellyer  ;  on  the  west  branch  of  the  Clayton 
Rivulet  this  mineral  occurs  as  a  vein  of  a  yellowish-white  colour, 
and  b  about  two  feet  in  width  ;  about  one  mile  north  of  Remine, 
on  the  coast,  a  beautiful  semi-transparent  form  exists  in  considerable 
abundance ;  it  abuts  upon  the  Serpentine  outcrop ;  it  varies  in 
oolour  from  translucent  white  toaclearpale  green;  a  large  formation 
occurs  on  the  Meredith  Range,  near  the  Castray  River  :  it  is 
massive,  compact  in  structure,  and  very  pure  ;  the  prevailing-colour 
is  a  beautiful  pale  sea-green,  shining,  and  extremely  unctuous  ;  of 
sub-crystalline  structure  in  large  masses,  Magnet  Range ;  in 
radiating  masses  with  Cassiterite,  North  Valley,  as  well  as  impure 
and  massive  at  other  places  at  or  near  Mount  Bischoff ;  Asbestos 
Mountain,  near  Beaconsfield ;  near  the  Parson's  Hood  Mountain ; 
fien  Lomond ;  Blue  Tier. 

23L  TOPAZ  (a  Fluo-siUcate  of  Alumina). 

When  waterworn  this  mineral  has  much  the  appearance  of  the 
more  common  mineral  Quartz,  from  which  it  may  be  known  by  its 
greater  hardness  and  rhombic  crystallization. 

It  occurs  in  this  island  in  pale  shades  of  green  and  blue  to  colourless 
—the  yellow,  Saxon,  and  the  Brazilian  rorms  are  unknown.  It  is 
obtained  at  several  localities  in  profusion,  of  the  "finest  water,  and 
of  a  brilliancy  scarcely  inferior  to  that  of  the  Diamond"  (Bristow, 
**  Glossary  of  Mineralo^,"  1861,  p.  383). 

This  beautifully  brilliant  gemstone  is  unfortunately  out  of 
fashion  for  the  jeweller's  art,  although  fifty  years  ago  it  was  much 
in  vogue.  It  is  found  of  all  sizes ;  specimens  have  been  obtained 
measuring  nearly  eight  inches  in  length  and  of  perfect  transparency. 
At  Killicrankie  Bay,  on  the  west  side  of  Flinders'  Island,  it  occurs 
in  great  profusion  both  as  waterworn  pebbles  and  more  rarely  in 
fine  well-aefined  crystal  forms  in  alluvial  drift  resulting  from  the 
detritus  of  the  Granite  rock :  several  other  minerals  are  common 
with  it,  including  Quartz,  Zircon,  and  Tourmaline.  The  Topaz  is 
but  rarely  obtainedtn^^tt, — it  usually  occurs  in  vughs  in  the  Granite 
associated  with  crystals  of  Felspar  and  Quartz.  Gould  states 
(Pro.  Royal  Soc.  Tas.,  1871,  p.  60),  that  they  originate  fit)m 
bands  varying  in  width  from  one  to  several  feet,  composed  of  the 
ordinal^  ternary  Granite  minerals  highly  magnified,  the  size  of 
the  individual  minerals  being '^  enormously  increased  so  that  the 
blocks  of  Febpar,  Quartz,  and  even  mica,  occur  up  to  several  feet 
in  dimension.  These  appear  to  be  the  scene  of  the  most  abundant 
source  of  the  Topazes,  which  have  crvstallized  out  into  natural 
cavities  jfrom  whence  they  have  been  delivered  by  erosion."    At 


Digitized  by 


Google 


BT  W.   P.   PETTBRD.  69 

Mount  Cameron  they  are  abundant,  although  generally  much 
worn  'y  in  the  stanniferous  drift  large  examples  have  been  frequently 
met  with.  They  occur  more  or  less  abundantly  all  through  the 
north-eastern  Tin-producing  districts,  Thomas's  Plains,  Moorina, 
and  the  Weld  River  bein^  noted  localities.  The  Topaz  rarely,  if  ever, 
occurs  on  the  West  or  North-western  portion  of  the  island,  the  only 
form  of  this  substance,  so  ftir  discovered,  being  the  Topaz-porphyry 
of  Mount  Bischoffy  which  was  first  recognised  and  minutely 
described  by  the  late  Professor  von  Groddeck,  of  the  celebrateu 
School  of  Mines  at  Clausthal  (Pro.  Royal  Soc.  Tas.,  1885),  and 
the  cylindrical  variety  Pycnite,  which  occurs  disseminated  in  the 
more  abundant  Quartz-porphynr  of  the  same  locality. 

The  Topaz-porphyry  of  bischofT  is  usually  more  or  less 
stanniferous,  and  is  comparatively  scarce — ^the  ordinary  rock  being 
a  Quartz-porphyr}',  which  in  general  characteristics  is  allied  to  a 
form  known  as  £urite :  it  is  granular  to  crystallized  in  structure, 
the  combined  Topaz  being  pseudomorplious  after  Quartz;  the 
crystals  are  usually  very  minute,  and  strongly  retain  the  well-known 
hexagonal  form  of  the  parent  mineral,  but  with  a  milky  and  less 
lustrous  appearance.  The  only  other  recorded  locality  for  this 
peculiar  and  interesting  form  of  Topaz-rock  is  the  Tin  mines  of 
the  Schneckenstein  of  Saxony.  This  restricted  distribution, 
structure,  and  chemical  composition,  render  it  of  extreme  interest 
to  the  mineralogist. 

I  am  inform^  that  small  specimens  of  Topaz  have  been  sparsely 
found  in  alluvial  drift  in  the  vicinity  of  Mount  Claude,  but  the 
identification  is  open  to  doubt. 

232.  VIVIANITE  {Phosphate  of  Iron). 

In  groups  of  crystals  which  are  occasionally  nearly  half  an  inch 
length,  iVom  cleavage  planes  in  rock,  adit  Mount  Bischofi ;  in 
blue  and  peen  amorpnous  clay-like  mass,  Waratah  River ;  in 
crystallized  bunches,  No.  1  North  Pioneer  reef,  at  Waterhouse; 
as  a  soft  clay  more  or  less  impregnated  with  the  phosphate,  Supply 
Creek  ;  of  a  dark  blue  colour  in  fibrous  radiating  ounches  with 
granular  Quartz,  Lucy  Creek,  Pieman  River ;  in  large  quantity 
disseminated  in  decomposing  argillaceous  shale.  North  Bischoff. 

233.  VALENTINITE  (?)  {Oxide  of  Antimony). 

As  small  white  crystals  in  lode-matter.  Hay's  Prospecting 
Association  mine,  Castray  River. 

234.  VAUQUELINITE  {Chramate  of  Lead  and  Copper). 

This  is  a  rare  mineral,  which  hitherto  has  been  considered 
peculiar  to  the  Silver-lead  mining  districts  of  Siberia.  The 
substance  as  occurring  here  has  a  peculiar  and  unusual  siskin-green 
colour,  and  is  found  in  an  amorphous,  somewhat  mammi  Hated  mass 
of  a  dull  appearance.    Before  the  blowpipe  and  in  Nitric  Acid  it 
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gives  all  the  characteristic  results.  It  has  been  obtained  in 
moderate  quantity,  with  Galena  and  Arsenical  Pyrites,  near 
George's  Bay  ;  in  minute  particles  with  Crocoisite,  Adelaide 
Proprietary  Silver  mine,  Dundas.  This  mineral  has  not  been 
observed  on  the  mainland  of  Australia. 

235.  VANADINITE  (Vanadiate  of  Lead). 

Obtained  in  exti'emely  limited  quantity  as  small  implanted 
globules  and  thin  incrustations  on  Siderite,  with  minute  crystals  of 
Galenile  and  Sphalerite ;  it  is  of  a  reddish-yellow  colour  normally, 
but  weathers  yellow  and  again  fiiding  to  a  dirty  brown.  So  fiir  it 
has  only  been  detected  at  the  nelVs  Reward  Silver  mine, 
Heazlewood. 

236.  WOLL ASTON  ITE  (Silicate  of  Calcium). 

A  massive  white  mineral  generally  obtained  in  lamellar  masses. 
Mr.  W.  R.  Bell,  in  UtterUy  states  that  "the  tabular  spar  at 
Highwood,  south  from  the  Hampshire  Hills,  merges  gradually 
into  a  crystalline  rock  much  resembling  a  variety  of  Diallage, 
which  is  brown  in  colour." 

237.  WOLFRAMINE   {Hydrated  jrure  or    earthy    Tungstic 

Acid). 

Occurs  as  pulverulent,  earthy,  and  more  rarely  semi-crystallized 
patches  and  bands  of  a  more  or  less  intense  vellow  colour.  It  is 
commonly  adherent  to  and  coating  Wolframite,  from  the  decom- 
position of  which  it  is  derived.     Ben  Lomond. 

238.  WAVELLITE  {Phosphate  of  Alumina). 

This  is  invariably  in  all  known  localities  a  rare  and  local 
mineral.  It  has  been  discovered  in  a  rock  cutting  in  a  gi-eyish- 
green  clay-slate.  The  mineral  occurred  in  the  cleavage  manes  of 
the  rock  in  the  form  of  flaky,  radiating  discs,  of  a  white  and 
glistening  appearance,  which  are  usually  under  a  quarter  of  an 
inch  in  diameter.  Australasian  Slate  quarry.  Back  Creek ;  on  the 
Forth  River,  south  of  the  Van  Diemen's  Land  Company's  track, 
in  1864,  associated  with  Galena  and  Blende  (James  Smith)  ;  at 
Mount  Ramsay,  as  white  circular  patches  with  a  strongly  radiating 
structure  implanted  upon  Hornblende ;  of  small  size  in  altered 
slate  at  Mount  Bischofi:    (W.  R.  Bell). 

239.  WOLFRAMITE  {Tun^jstate  of  Iron). 

Usually  occurs  in  a  massive  form  or  in  radiating  blades  penetra- 
ting and  intermixed  in  a  Quartz  gangue.  It  varies  little  in  colour, 
being  almost  invariably  of  a  dark  brownish-black,  with  a  sub- 
metfiulic  lustre.  Recently  this  mineral  has  become  of  considerable 
commercial  importance  for  the  production  of  Tungstic  Acid, 
which  is  principally  used  to  give  greater  hardness  to  steel  and 
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aluminiuin.  It  is  found  associated  with  Cassiterite  in  lodes 
occurring  in  Granitic  rocks.  Ben  Lomond  ;  Ethel  mine,  Blue 
Tier;  North  Pieman  River,  near  the  coast;  Gould's  Country; 
Black  Bluff  Mountain  ;  Mount  Thomas,  near  Mount  Claude  ; 
Castra,  Upper  Leven. 

Wolfram  may  be  known  from  Cassiterite  by  its  perfect  cleavanfe, 
"which  is  a  constant  character;  the  latter  mineral  has  always  [a 
granular  structure. 

240.  WAD  (an  impure  mixture  of  the  Oxides  of  Iron,  Manganese, 

and  other  elements). 

A  common  associate  of  other  ores  of  Manganese,  usually 
occurring  in  botryoidal  masses  and  bunches.  Godkin  and  Heazle- 
wood  Silver-lead  mines,  Heazlewood ;  often  met  with  at  Dundas 
and  Zeehan. 

This  is  not  a  species,  but  simply  a  mixture  of  decomposed 
minerals  ;  when  it  contains  a  few  per-centum  of  Cobalt  oxide  it  is 
termed  Asbolite. 

241.  YTTROCERITE  {Hydrqfltioride  of  Calcium,  Yttria,  and 

Cerium), 

An  extremely  rare  mineral,  occurring  in  amorphous  masses, 
which  usually  have  a  sub-crystalline  to  earthy  structure.  Its 
only  known  locality  in  this  island  is  Mount  Ramsay,  where,  Mr. 
W.  R.  Bell  informs  me,  it  forms  reddish-brown  irregular  flakes 
and  patches  of  small  size  in  the  Hornblende  rock  of  the  locality. 

242.  ZINCITE  {Oxide  of  Zinc). 

Found  as  minute  crystals  and  as  ^mall  patches  on  Siderite  and 
Quartz,  which  are  usually  aggregated  in  clusters.  The  colour  is  a 
bright  clear  red.     Heazlewood. 

243.  ZARATITE  (Carbonate  of  Nickel). 

This  is  usually  termed  "Emerald  Nickel"  from  its  beautiful 
green  colour.  It  occurs  in  varnish-like  coatings  on  Chromite 
and  Magnetite,  upon  either  of  which  it  is  invariably  parasitic  ;  at 
its  original  locality  it  sometimes  forms  mammillary  or  stfelactitic 
crusts  on  the  same  iron  minerals.  It  is  mineralogically  a  rare 
and  local  form,  its  principal  and  original  locality  being  Texas, 
Pennsylvania,  U.S.  America :  it  occure  in  less  quantity  in  Shetland 
and  Spain.  It  is  not  known  to  occur  in  Australia.  In  physical 
character  it  closely  resembles  the  well  known  commercial  Nickel 
ores  of  New  Caledonia  (Garnierite  and  Noumeaite),  but  they  are 
hydrated  silicates  of  Magnesia  and  Nickel.  So  fer  as  known 
Zaratite  is  not  of  any  economic  value,  although  if  discovered  in 
large  quantity  it  could  probably  be  worked  with  profit. 

Heazlewood,  on  a  high  hill  on  the  north  side  of  the  river,  with 
Serpentine  and  a  small  quantity  of  Pentlandite. 
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The  Ballarat  School  of  Mines  collection  contains  a  specimen  of 
this  mineral  marked  "  Mt.  Zeehan,  16/9^^,"  but  I  think  an  error 
has  been  made  as  to  locality,  for,  so  far  as  I  am  aware,  it  is 
restricted  to  the  Heazlewood  locality  as  ^yen. 

244.  ZIRCON  {SUicate  of  Zircania). 

This  mineral  is  isomorphous  with  Cassiterite.  It  forms  when 
cut  and  polished  a  beautiful  gem-stone,  for  which  purpose  the 
Tasmanian  specimens  are  peculiarly  adapted  on  account  of  their 
high  lustre,  in  which  respect  they  perhaps  excel  those  from  all  other 
localities,  although  they  are  not,  as  a  rule^  so  highly  coloured  as 
those  obtained  in  Northern  New  South  Wales  and  Southern 
Queensland. 

As  occurring  here  they  are  usually  more  or  less  transparent :  in 
colour  they  vary  through  many  shades  of  brown  to  red,  and 
although. occasionally  fine  clear  stones  of  good  colour  are  obtained, 
they  are  usually  much  clouded  with  darker  tints.  The  Zircon 
presents  three  distinct  varieties  of  colour,  viz.,  the  Jargoon, 
yellow-brown ;  the  Hyacinth,  bright  red ;  and  that  termed 
Zirconite,  which  is  almost  opaque  and  reddish-brown  in  colour: 
all  three  are  fairly  abundant  here.  In  this  island  it  has  not 
apparently  been  obtained  in  situ,  but  doubtless  originates  from  the 
detritus  of  the  Granite  rock.  It  is  abundant  in  uie  stanniferous 
drifts  of  the  North-east  coast,  where  it  occurs  with  Topaz,  Pleonaste, 
and  Quartz.  Well  developed  crystals  are  of  extreme  rarity,  as  it 
is  generally  much  water  worn.  The  specimens  from  near  Table 
Cape  are,  as  a  rule,  darker  and  brighter  in  colour  than  those 
occurring  on  the  Tin-fields,  but  they  are  commonly  more  fractured, 
although  fairly  good  crystals  are  not  nearly  so  rare. 

It  has  been  found  clear  ancf  colourless  at  the  Blythe  Riyer ;  in 
beautiful  glassy  and  lustrous  crystals,  ranging  from  one-eighth  of 
an  inch  in  length  to  extremely  minute,  Meredith  Range  and  the 
North  Pieman ;  in  many  colours — ^yellow,  ^en^  and  red  to 
colourless — Boat  Harbour,  near  Table  Cape  ;  in  many  yariations 
of  colour,  including  bright  clear  red,  Flinaers  and  Long  Islands, 
Bass  Straits;  in  large  numbers,  often  of  considerable  size,  in  drift, 
Moorina,  Weld  River,  Thomas's  Plains,  and  other  places  on  the 
North-eastern  tin-field. 
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INTEODUCTORT. 

The  study  of  the  geology  of  the  globe  we  live  in  presents 
many  fascinating  subjects.  In  its  Cosmical  aspect  we  may 
confine  ourselves  to  speculations  as  to  its  mode  of  origin, 
from  nebular  matter  to  the  final  stages  which  culminated  in 
its  specific  differentiation  as  a  subordinate  among  many  other 
members  of  the  Solar  system ;  in  its  Geognosy  we  may  revel 
in  the  nature  and  complexity  of  the  combinations  of  elements 
which  constitute  its  varied  rocky  materials ;  in  its  Geotedonk 
or  Structural  aspect  we  may  enter  upon  questions  relating  to 
the  nature  of  and  the  manner  in  which  the  architecture  of 
the  earth's  crust  has  been  developed,  modified,  or  transformed ; 
in  it«  Dynamical  aspects  we  may  inquire  into  the  complex 
causal  forces  which  are,  or  have  been  engaged  in  producing 
disturbances,  movements,  and  changes  in  its  physical  struc- 
ture ;  in  its  Stratigraphical  aspect  we  may  devote  our  attention 
in  tracing  the  chronological  sequence  and  relationship  of  the 
various  formations  which  comprise  its  visible  crust  or  shell; 
in  its  Physiographical  aspect  we  may  dwell  upon  its  surface 
featiure  of  mountain,  valley,  plain,  plateau,  lake,  canon,  river 
bed,  or  ocean  abyss,  and  try  to  understand  the  causes  which 
have  operated  in  producing  its  sculptured  form ;  and  finally 
in  its  PalaontologiccU  aspect  we  may  trace  the  history  of  tli 
organic  life  forms  whose  remains  are  found  preserved  in  the 
rocks,  their  succession  or  evolution,  and  their  relationship 
to  the  corresponding  succession  of  rocks.  The  geological 
field  is  thus  wide  and  varied,  and  we  may  become  so  absorbed 
in  the  investigation  of  any  one  division  of  the  several  aspects 
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referred  to  as  to  forget  the  claims  and  importance  of  the 
others.  It  is  well,  therefore,  from  time  to  time,  that  we 
fihould  have  our  attention  aroused  to  the  claims  and  interests 
of  branches  of  geological  study  outside  of  that  to  which  each 
of  lis,  respectively,  may  happen  to  be  too  deeply  immersed. 
"We  therefore  cannot  realise  the  benefits  of  such  papers  as 
that  of  Messrs.  T.  B.  Moore  and  A.  Montgomery,  M.A., 
which  arouse  us  from  our  own  favourite  grooves  and  recall 
our  attention,  for  a  time  at  least,  to  that  large  and  important 
phase  of  Dynamical  Geology  known  as  Glacial  Action.  This 
phase  also  at  once  inevitably  leads  on  to  considerations  as  to 
its  cause  or  Cosmical  aspect ;  to  its  effects  as  in  its  StratigraphiccU 
and  Physiographical  aspects;  and  to  the  period  oi  its  manifesta- 
tion as  in  its  Chronological  aspect. 

Before  we  enter  upon  the  question  of  evidence  as  to  the 
occurrence  of  a  former  climate  in  Australasia  sufficiently 
intense  to  be  designated  "  A  Glacial  Epoch,"  we  must  briefly 
consider  the  character  of  the  evidence  by  which  we  infer  its 
actual  occurrence.  It  is  obvious  that  we  cannot  directly 
approach  the  subject  of  the  earth's  temperature  at  a  former 
period ;  for  the  original  cooled  air  and  the  frozen  water  cannot 
be  conceived  to  be  stored  up  and  preserved  for  observation, 
as  in  the  case  of  ancient  forms  of  life  preserved  in  the  rocks. 
But  while  directly  we  can  gain  no  information  as  to  tempera- 
ture, we  have  abundant  evidence  preserved  of  the  effects, 
which,  according  to  our  present  knowledge,  can  only  have 
been  produced  by  an  intensely  low  temperature  acting  upon 
watery  vapours  while  subjected  to  the  universal  law  of  gravita-* 
tion.  It  is,  therefore,  clear  that  it  is  in  the  preserved  dynamic 
effects  of  moving  masses  of  snow  or  ice,  and,  negatively,  in 
the  poverty  or  total  absence  of  life  forms  that  we  have  the 
be^,  if  not  the  only,  means  of  inferring  the  severity  of  the 
climate  of  a  former  period. 

Evidence  of  ice  action  derived  mainly  from  the  Study  of 
Glaciation  in  the  Northern  Hemisphere, 

We  have  at  present  in  the  Alpine  regions  of  Europe,  Asia, 
America,  and  New  Zealand,  ample  means  for  determining  for 
various  latitudes  and  for  varying  levels  the  peculiar  or 
characteristic  effects  produced  by  a  long-continued  low 
temperature  upon  water  vapours  and  upon  forms  of  organic 
life  long  exposed  to  it,  and  we  have  also  obtained,  by 
the  careful  researches  of  many  skilled  observers,  very  clear 
knowledge  of  the  dynamic  action  upon  rocks  of  the  frozen 
Imow  and  ice  in  gravitating  from  the  higher  to  lower  levels  ; 
of  its  transporting  and  abrading  power  over  higher  and  lower 
land  surfaces,  as  in  boulder- till  deposits  in  roches-moutonneee, 
and  scooped  lakes ;  and  of  its  peculiar  modes  of  discharging  its 


Digitized  by 


Google 


V6  THE  QLAGIEB  EPOCH  OF  AUaTRAT.ARTA. 

load  of  foreign  matter  as  it  meltBi  as  in  tbe  terminal  and 
lateral  moraines,  and  perched  blocks,  at  the  foot  or  in  slopes 
of  mountain  yalleys,  or  in  the  erratics  dropped  in  the  soft  bed 
of  lakes,  estuaries,  or  seas,  from  the  meltiog  or  oyertoming 
of  ice  sheets  or  icebergs. 

The  character  of  these  evidences  is  in  no  way  affected  bjr 
considerations  as  to  the  primary  cause  of  the  lowered  teia* 
perature,  which  will  be  discussed  hereafter  on  its  own  merita.  - 
The  evidences,  therefore,  upon  which  we  must  relji  mainlf^ 
as  proof  for  inferring  the  occurrence  of  a  glacial  epoch  in 
Australia  and  Tasmania,  may  be  summarised  as  follows  : — 

Evidences  of  former  Glacial  Action, 
1.  Tebminai.  Hoeaikbs. 

The  existence  at  or  near  the  mouth  of  the  fan-shaped 

Tnings  of  narrow  mountain  valleys,  of  moimds,  sometimes 
great  extent,  of  loose  tumbled  materials,  forming  hetero- 
genous masses  of  rock  boulders,  shingle,  gravel,  and  other 
detritus,  showing  no  signs  of  arrangement  in  layers  or 
bedding  as  in  detrital  distributed  by  water.  The  harder 
rocks  are  often  polished  and  worn  on  one  side,  and  frequently 
exhibit,  more  or  less  distinctly,  fine  lines,  scratcnes,  or 
grooves,  which  usually  run  along  the  surface  parallel  to  tha 
greater  axis.  Some  of  the  blocks  may  be  many  tons  in 
weight.  These  moraines  are  evidence  of  the  detritus  left  at 
the  melting  extremity  of  a  glacier,  or  mark  the  Une  of  its 
final  retreat. 

2.   LlTBBiJ.  MOBAINES  AlTD  PSBCHIBD  BlOCES. 

Similar  materials  found  fringing  l^e  sides  of  the  higher 
slopes  of  a  moimtain  valley,  especially  large  masses  of  rodt 
(perched  blocks),  differing  in  character  from  the  rock  slopes 
or  crown  above  them,  may  indicate  the  retreat  of  a  diminish* 
ing  glacier ;  but  as  the  greater  part  of  these  accumulations 
often  fall  eventually  to  a  lower  level  by  gravitation,  it  would 
be  dif&cult  to  distinguish  these  from  accumulations  gravitating 
from  higher  slopes  in  the  ordinary  way.  LargiB  foreign 
erratics,  and  polished  and  striated  stones,  alone  can  be 
depended  upon  where  such  intermixture  is  possible,  as  at  the 
foot  of  all  steep  mountain  slopes. 

8.  BocHSs-MotrroNNEEs,  and  Ioe   Scooped  Lake  BAsnrs 
ofc  Tasks. 

In  certain  parts  of  valleys  in  which  the  detritus  of  glaciers 
occur,  the  river  of  ice  of  great  weight,  and  shod  with  hardened 
rocky  materials,  exerts  immense  pressure  and  wears  dowa^ 
polishes,  and  rounds  off  the  surfaces   and  edges   of  such 
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portions  of  the  rocky  bed  whicb  offer  any  obstruction 
to  its  downward  progress.  Gkikie  happily  describes  the 
siore  conspicuoas  of  these  ronnded  polished  bosses,  exposed 
after  the  retirement  of  a  glacier,  as  '*  hnmmocky  bosses  of 
Yock  haying  smooth,  UDdnlating  forms  like  dolphins'  backs/* 
and  bare  received  the  name  of  roches-moutonneSe,  One  of 
the  finest  examples  of  roches-moutonne^s  in  Tasmania 
obserred  by  the  writer  in  the  year  1887  exists  on  the  northern 
side  of  Lake  Dixon,  in  the  centre  of  the  narrow  valley  leading 
down  from  the  ice-scooped  lake  tarn  or  basin  of  Lake  Undine, 
lying  at  the  upper  end  of  this  elevated  valley  (2,300  feet 
above  sea  level).  Lake  Dixon  itseK,  and  several  tarns  with 
xsleta  near  to  it,  have  all  the  appearance  of  ice-scooped 
basins. 

4.  Stsiatep  and  Polishbp  Sides  of  Fbecipitous  Booka 

jUiONG   THB   COUBSX   OF  A  GlACIAL  StBBAM  AND  StBIATSB 
BlOOKS  AND   StONBS   OF   MOBAINES. 

The  stones  carried  on  the  surface  of  a  glacier  often  fall 
through  crevices  to  its  lower  surface,  or  are  jammed  in 
between  the  mural  edge  of  the  moving  ice  and  the  precipitous 
sides  of  rock  along  its  course,  and  thus  act  and  are  acted 
won,  producing  polished,  scratched,  and  grooved  surfaces, 
Tjxe  fixed  rock  surface  markings  of  striae,  lines,  and  grooves 
record  the  prevailing  direction  of  the  ice  stream,  while  the 
striated  boulders  and  rocks  of  the  moraines  afford  guidance 
as  to  the  ultimate  source  from  which  they  have  been  derived, 

i,  Eebatios,  Bouldbbs,  and  Fobbion  Bock  DsBBiSy 
Dboppbd  in  Lake  ob  Sba  Bottoms  fbom  Floating 
IcB. 

Foreign  rocks,  both  anffular  and  waterwom,  may  be  drifted 
for  long  distances  upon  lakes,  estuaries,  and  seas  by  threo 
Sistinct  agencies. 

The  roots  of  fallen  trees  of  great  size  may  be  drifted  to 
great  distances  by  rivers  and  estuaries  currents,  and  may 
transport  bound  up  in  the  ramifying  branches  of  roots  large 
quantities  of  day  and  stones,  which  are  eventually  dropped 
and  scattered  as  foreign  bodies  among  the  ordinary  sediments 
and  organisms  of  estuaries  or  seas. 

The  clasping  roots  of  giant  forms  of  kelp  and  other  marina 
0ea<weed  may,  when  storm.-tossed.  drag  and  transport  for  % 
distance  the  stones  upon  which  they  originally  grew.  Thesa 
stones  are  generally  polished  and  waterwom,  are  of  moderate 
size,  and  show  no  sign  of  striae. 

liie  only  known  agents,  however,  which  are  capable  of  float^ 
hkg  and  transporting  to  great  distances  rocks  and  boulders 
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of  great  mass  and  Yrei^t  2aQ  floating  masses  of  ia,  Glacieift 
which  descend  into  the  sea  break  ofE  in  huge  masses,  ha  ice- 
bergs or  ice  sheets,  and  carry  their  burden  of  moraine  stuf^^ 
which  often  include  masses  of  rock  of  enormous  nv  eight,  until 
the  mass  of  ice  melts  or  is  overturned,  when  the  rocks  ai^ 
discharged  and  fall  to  the  quiet  sea  bottom  as  erratics. 

Shore  ice  of  Arctic  regious  when  breaking  up  maj,  in  ^ 
similar  way,  transport  and  discharge  erratic  boulders  oyer  the 
sea  boutom. 


PRINCIPAL  Evidence  op  Intense  Glacial  Acnow. 

In  regions,  or  at  periods  when  the  climate  was  refrigerated 
sufficiently  to  cause  permanent  snowfields  on  the  tops  of  the 
higher  plateaux  of  mountains,  and  merely  caused  glaciers  to 
form  in  the  sub-aJpine  valleys  which  melted  before  reaching 
the  lowlands,  the  evidences  of  ice  action  are  confined  to  those 
indicative  of  milder  glacial  effects,  viz.,  lateral  and  terminal 
moraines  in  the  higher  valleys,  perched  blocks,  roches- 
moutonne^s,  scooped  lake  basins,  striated,poli8hed,  and  grooved 
rocks  and  boulders,  lines  of  striation  of  fixed  rocks  running 
in  harmony  with  the  direction  of  the  particular  valleys  in 
which  such  marks  occur.  But  when  refrigeration  of  climate 
becomes  as  intense  as  in  the  pleistocene  glacial  epoch  o£ 
Northern  Europe  and  America,  which  covered  all  the  surface 
of  the  land,  save  the  highest  peaks  of  moimtains  in  these 
regions ;  when  glacial  ice  sheets — no  longer  mere  ice  rivers 
confined  within  mountain  valleys — spread,  as  in  polar  lands,  in 
devastating  "  seas  of  ice^^  across  the  whole  land  and  interven- 
ing lakes  and  seas,  the  action  of  the  travelling  sea  of  ioe 
produces  effects  of  quite  a  distinctive  character  from  the 
limited  drums  and  longitudinal  heaps  of  moraine  stuff  of 
mere  upland  ice  rivers. 

The  detrital  matter  of  wide-spreading  ice  sheets,  in  moving 
slowly  over  the  irregular  surface  of  the  lowlands  of  a  country, 
is  best  described  by  reference  to  the  character  of  what  is  now 
known  to  be  partly  the  produce  and  partly  the  form  of  redis- 
tribution of  superficial  materials,  as  seen  in  the  so-called  till 
or  boulder  clay  of  Scotland. 

The  character  and  derivation  of  the  "  till "  formed  by  the 
intense  glacial  action  of  the  great  land  ice  sheet  in  Scotlaiid  is 
graphically  described  by  Wallace  in  his  "Island  Life** 
u>p.  109-112),  whose  views  are  in  accordance  with  those  so 
ably  advocated  by  Professor  Jas.  Qeikie  in  his  well-known 
work,  "  The  Great  Ice  Age." 

27ie  Glacial  '' Tiir  of  Scotland. -^Dr.  Wallace  writes:— 
V  Over  almost  all  the  lowlands,  and  in  most  of  the  Highland 
yalleys  of  Scotland,  there  are  immense  superficial  deposits  o£ 
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clajy  Band,  gravel,  or  drift  wbich  can  be  traced  more  or  less 
diroctlj  to  glacial  action.  Some  of  these  are  moraine  matter, 
others  are  lacristrine  deposits,  while  others  again  have  been, 
formed  or  modified  by  the  sea  during  periods  of  submergence. 
But  below  them  all,  and  often  resting  directly  on  the  rock 
surface,  there  are  extensive  layers  of  a  very  tough,  clayey 
deposit  known  as  the  *  till.'  The  till  is  very  fine  in  texture, 
very  tenacious,  and  often  of  a  rock-like  hardness.  It  is 
always  full  of  stones,  all  of  which  are  of  rude  form,  but  with 
the  angles  rubbed  ofE,  and  almost  always  covered  with 
scratches  and  strise,  often  crossing  each  other  in  various 
directions.  Sometimes  the  stones  are  so  numerous  that  there 
seems  to  be  only  just  enough  clay  to  unite  them  into  a  solid 
mass ;  and  they  are  of  all  sizes,  from  mere  grit  up  to  rocks 
manv  feet  in  diameter.  The  *  till '  is  found  chiefly  in  the 
low-lying  districts,  where  it  covers  extensive  areas  sometimes 
to  a  depth  of  a  himdred  feet,  while  in  the  Highlands  it  occurs 
in  much  smaller  patches,  but  in  some  of  the  broader  valleys 
forms  terraces  which  have  been  cut  through  by  the  streams. 
Occasionally  it  is  found  as  high  as  two  thousand  feet  above 
the  sea,  in  hollows  or  hill  sides,  where  it  seems  to  have  been 
protected  from  denudation."  The  "  till "  is  totally  unstrati- 
fied,  and  the  rock  surfaces  upon  which  it  almost  always  rests 
are  invariably  worn  smooth,  and  much  grooved  and  striated 
when  the  rock  is  hard,  but  when  it  is  soft  or  jointed  it  fre- 
quently shows  a  greatly  broken  surface.  Its  colour  and 
texture,  and  the  nature  of  the  stones  it  contains,  all  corre- 
spond to  the  character  of  the  rock  of  the  district  where  it 
occurs,  so  that  it  is  clearly  a  local  formation.  It  is  often 
found  underneath  moraines,  drift,  and  other  late  glacial 
deposits,  but  never  overlies  them  (except  in  special  cases  to 
be  hereafter  referred  to),  so  that  it  is  certainly  an  earlier 
deposit.  Throughout  Scotland  where  "till"  is  found  the 
glacial  strise  perched  blocks,  roches  moutonneh^  and  other 
marks  of  glacial  action  occur  very  high  up  the  mountains  to 
at  least  8,000  and  often  8,500  feet  above  the  sea,  while  all 
lower  hills  and  mountains  are  rounded  and  grooved  on  their 
Tery  summits,  and  these  grooves  always  radiate  outwards 
from  the  highest  peaks  and  ridges  towards  the  valleys  or  the 


**  Inferences  from  the  Glacial  Phenomena  of  Scotland, — Now 
all  these  phenomena  taken  together  render  it  certain  that  the 
whole  of  Scotland  was  once  buried  in  a  large  sea  of  ice,  out 
of  which  only  the  highest  mountains  raised  their  summits." 
''  The  weight  of  this  vast  ice  sheet,  at  least  three  thousand  feet 
in  maximum  thickness,  and  continually  moving  seaward  with 
a  slow  grinding  motion  like  that  of  existing  glaciers,  must 
have  ground  the  whole  sur&ice  of  the  country,  especially  all 
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tbe  prominenoep,  leaying  the  rounded  rocks,  aa  well  as  tha 
strisB  we  still  see  marking  ihe  direction  of  its  motioa.  .  • 
The  present  glaciers  of  the  Alps  being  confined  to  TalleTt 
which  carry  off  a  large  quantity  of  drainage  water  lose  this  nmd 
(sticky^  tenacious  clay)  perhaps  as  rapidly  as  it  is  formed ;  ba^ 
when  the  ice  covered  the  whole  country  there  was  com* 
paratively  little  drainage  water^  and  thus  the  mud  and  stones 
Collected  in  yast  compact  masses  in  all  the  hollows,  and  espe- 
cially in  the  lower  flat  valleys,  so  that  when  the  ice  retreated, 
the  whole  countiy  was  more  or  less  covered  with  it.  It  was 
then,  no  doubt,  rapidly  denuded  by  rains  and  rivers,  but,  as 
we  have  seen,  vast  quantities  remain  to  the  present  day  to  tell 
the  tale  of  its  wonderful  formation.  There  is  good  evidence 
that  when  the  ice  was  its  maximum  it  extended  not  only  over 
the  land  but  far  out  to  sea,  covering  all  the  Scottish  islands^ 
and  stretching  in  one  connected  sheet  to  Ireland  and  Wales, 
where  all  the  evidences  of  glaciation  are  as  well  marked  as  in. 
Scotland,  though  the  ice  did  not  of  course  attain  quite  sa 
great  a  thickness."  "  That  the  ice  sheet  was  continuous  frooi 
Scotland  to  Ireland  is  proved  by  the  glacial  phenomena  in  th» 
isle  of  Man,  where  '  till '  similar  to  that  of  Scotland  abounds^ 
and  rocks  are  found  in  it  which  must  have  come  from  Cam- 
berland  and  Scotland,  as  well  as  from  the  north  of  Ireland. 
This  would  show  that  glaciers  from  each  of  these  districts 
reached  the  Isle  of  Man,  where  they  met  and  flowed  south- 
wards down  the  Irish  Sea.  Ice  marks  are  traced  over  the 
tops  of  mountains  which. are  nearly  2,000  feet  high."  Dr. 
Wallace  concludes  with  the  statement  that "  It  is  evident  that 
the  change  of  climate  requisite  to  produce  such  marvellous 
effects  in  the  British  Isles  could  not  have  been  local,  and  we 
accordingly  find  strikingly  similar  proof  that  Scandinavia  and 
all  Northern  Europe  have  also  been  covered  with  a  huge  ice 
sheet.  In  North  America  the  marks  of  glaciation  are  even 
ipore  striking  than  in  Europe,  stretching  over  the  whole  of 
Canada,  and  to  the  south  of  the  Great  lii>kes  as  far  as  latitude 
39°.  There  is  in  all  these  countries  a  widespread  deposit,  like 
the  *  lill '  of  Scotland,  produced  bv  the  grinding  of  the  great 
ice  sheet  when  it  was  at  its  maximum  thickness ;  and  also 
extensive  beds  of  moraine  matter,  true  moraines  and  travelled 
blocks  left  by  glaciers  as  they  retreated  towards  the  mountains, 
and  finally  withdrew  into  the  upland  valleys."  After  combating 
objections,  he  concludes  thus : — "  There  is  perhaps  no  great 
conclusion  in  any  science  which  rests  upon  a  surer  foundation 
than  this ;  and  if  we  are  guided  by  our  reason  at  all  in  de« 
dncing  the  unknown  from  the  known,  the  past  from  the  pre- 
sent, we  cannot  refuse  to  assent  to  the  reality  of  the  giftcial 
epoch  of  tbe  Northern  Hemisphere  in  all  its  more  importsnt 
features." 
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Hbmibphebe  (Austbalia,  New    Zsaland,  and    Tacu 
mania)  Subsbqitent  to  the  Dbposition  of  Bocks  or 

MiOCBNE   AOE. 

New  Zealand. — One  of  the  most  accomplished  geological 
observers,  Prof.  T.  D.  Hutton,  in  commenting  "  On  the  Sup- 
posed Glacial  Epoch  in  Australia"  (Proc.  Roj.  Soc.  of  N.S. 
Wales,  pp.  338,  339,  1885),  states  that  '*  In  New  Zealand  thera 
^u*e,  as  is  well  known,  ice  marks  dating  from  the  present  daj 
to  some  period  when  ^e  glaciers  were  at  their  greatest  extent^ 
and  for  many  years  New  Zealand  geologists  have  been  accus- 
tomed to  call  this  latter  time  the  glacier  Qi^oeh  of  New  Zealand^ 
ioi  order  to  distinguish  it  from  a  glacial  epoch,  which  term 
implies  a  considerable  reduction  of  temperature."  The 
term  glacier  he  considers  does  not  imply  any  hypothesis  as  to 
the  cause.  He  afi&rms  also  that  all  New  Zealand  geologists 
are  of  opinion  that  the  glacier  epoch  there  was  1  jng  anterior 
to  the  glacial  epoch  of  Europe  and  North  America.  In  com- 
bating erroneous  views  of  Dr.  von  Lendenfeld  as  to  the  date 
of  the  former  glacier  epoch,  he  states  that  "  The  islands  in  the 
Sounds  are  not  nwutonneesy  and  although  some  of  the  smaller 
ones  are  rounded-,  they  show  no  signs  of  lee  and  strike  sides. 
The  precipices  on  either  side  of  the  Sounds  are  alsa  in 
general  quite  rough,  and  I  noticed  only  two  localities 
(both  previously  observed  by  Dr.  Hector)  where  there 
was  any  appearance  of  polishing :  one  was  in  Milford 
Sound  on  the  south  side  of  the  entrance  to  the  "  Narrows,' 
the  other  near  Deas  Cove,  in  Thompson  Sound.  T 
saw  neither  grooves  nor  strisB ;  but  Dr.  Hector 
noticed  them  in  Thompson  Sound,  and  in  the  Oleddan 
Valley."  He,  however,  continues: — "All  this  is  very 
different  from  any  glaciated  district  in  Scotland^  Wales,  or 
Ireland,  where  nearly  every  rock  tells  the  same  tale,  and, 
judging  from  published  accounts,  it  is  very  different  from  the 
nords  of  Norway,  the  rocks  of  which  are  much  the  same  as 
those  of  the  West  Coast  Sounds  of  New  Zealand.  Yet  that 
these  Sounds  have  at  one  time  been  occupied  by  ice  is  proved 
by  the  huge  granite  boulders  lying  on  the  sandstones  and 
mudstones  at  Kisbee  Bay  in  Preservation  Inlet."  He  refers 
these  evidences  of  glaciation  and  great  glacier  epi>ch  as 
belonging  to  a  very  ancient  date,  long  anterior  to  the  glacial 
epoch  of  Eiu-ope  and  North  America.  There  is  apparently 
nowhere  in  New  Zealand  any  evidence  of  such  intense  glacia- 
tion as  that  which  spread  over  the  lower  levels  of  Scotland, 
Ireland,  and  Wales,  as  we  have  no  mention  of  anything 
corresponding  to  the  ''  till"  of  the  great  northern  ioe  sheet. 
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The  absence  of  such  evidence  in  a  region  whose  moantaina 
rise  to  a  height  of  over  12,000  feet,*  and  whose  soatbem 
borders  extend  to  47"  10^  south  latitude,  is  full  of  significance 
when  we  come  to  consider  the  various  theories  advanced  to 
account  for  the  occurrence  of  the  great  glacial  epoch  in  the 
Northern  Hemisphere,  and  especially  so  when  we  come  to 
examine  the  proofs  of  a  true  glacial  epoch  in  the  more 
northerly  limits  of  the  Australian  mainland. 

Australia, — In  the  Australian  mainland  there  are  no  high 
mountains  as  in  New  Zealand.  The  highest  peak  in  the  eastern 
Cordillera  occurs  in  the  southern  and  eastern  Australian  Alpff 
in  about  37^,  corresponding  to  the  position  of  Mount  Etna  in 
north  latitude — Mount  Kosciusko  and  Mount  Townsend,  the 
two  highest  peaks  attain  here  an  elevation  of  7,171  and  7,256 
feet  respectively.  The  whole  of  the  mainland  lies  within  11°  and 
39°  south  latitude,  broadly  corresponding  to  the  position  of 
Northern  Africa  or  Syria  and  Arabia  in  northern  latitudes. 
As  moreover  the  greater  portion  of  Australia  is  low-lying,  it 
can  be  no  more  expected  that  we  should  find  any  traces  of 
intense  glacial  action  within  its  borders  in  past  times,  than 
that  we  should  look  for  eridences  of  the  extension  of  the 
great  ice  sheet  of  Northern  Europe  in  the  lowlands  of  the 
lower  northern  latitudes  of  Syria  and  Arabia. 

Apparent  Absence  of  Glacial  Deposits  corresponding  to  the 
"  7/7/"  of  Scotland, — Setting  aside  for  the  present  the  origin, 
of  certain  erratic  boulders  and  other  marks  of  glaciation 
which  are  found  in  beds  of  conglomerate  in  New  South 
Wales,  Victoria,  and  Tasmania,  in  rocks  corresponding  to  the 
close  of  the  Permo-Carboniferous  age,  and  which  undoubtedly^ 
appear  to  have  been  transported  to  their  present  position  hj 
means  of  floating  ice — no  satisfactory  evidence  of  glacial 
action  has  yet  been  discovered  in  Australia  corresponding  to 
the  till,  boulder  clay,  moraine-profonde  or  grund-moraine  of 
the  great  ice  age  of  Northern  Europe  and  North  America. 
Indeed  it  would  be  a  matter  of  the  greatest  surprise,  even  to 
the  most  ardent  disciples  of  ice-cap  extension,  in  Europe  and 
America,  if  such  evidences  should  appear;  for  neither 
the  advocates  of  the  effects  upon  climate  of  the  extremes  of 
eccentricity  of  the  earth's  orbit  combined  with  the  precession 
of  the  equinoxes,  the  advocates  of  changes  in  the  distribu- 
tion of  land  and  water,  nor  the  advocates  of  a  combination  of 
astronomical  and  geographical  causes,  have  ever  attempted  to 
show  that  influences  could  possibly  induce  such  an  extreme 
lowering  of  temperature  as  would  cause  the  northern  polar  ice 
cap  to  creep  and  extend  beyond  the  north  latitude  of  39% 
which  point  corresponds  in  south  latitude  nearly  with  the 

«Moant  Cook  12,849  feet. 
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most  southerly  limits  of  the  low-lyin^  Australian  Continent. 
In  Western  Europe,  during  the  great  ice  age,  there  is  no  evi* 
dence  of  the  great  ice  sheet  extending  further  south  than  51^ 
north  latitude.  When  we  consider  that  the  most  southerly 
point  of  Australia  corresponds  with  Lisbon  in  north  latitude, 
or  12°  to  the  south  of  Ireland,  we  may  more  readily  compre- 
hend the  improbability  of  an  extension  of  the  southern  polar 
cap  to  any  part  of  the  Australian  Continent  under  similar 
conditions  to  those  of  the  European  ice  age. 

Evidences  of  comparatively  recent  Gladatton  on  the  Australian 
Mainland^  as  Recorded  by  Various  Observers, — Subsequent  to 
the  earher  observations  of  Selwyn,  Daintree,  and  others  in 
respect  of  ancient  glacial  phenomena  in  rocks  of  Permo- 
Carboniferous  age,  it  would  appear  that  Professor  Tate,  in  the 
year  1877,  was  the  next  observer  who  drew  particular  atten- 
tion to  the  existence  of  glacial  phenomena  on  the  mainland 
of  Australia  of  a  comparatively  recent  date.  In  a  paper  of  a 
later  date,  read  before  the  Australasian  Association  for  the 
Advancement  of  Science  (Proc.  1887,  pp.  231,  232),  entitled 
"  Glacial  Phenomena  in  South  Australia,**  he  again  describes 
the  nature  of  the  evidence  upon  which  he  bases  his  conclu- 
sion as  to  their  glacial  origin.  He  describes  the  glaciated 
surface  as  well  developed  on  the  coast  clifEs  at  Hallet's  Cove, 
south  of  Holdfast  Bay,  in  St.  Vincent  Gulf.  That  is,  therefore, 
in  35°  south  lat. ;  and,  as  the  surface  plane  of  the  track  in- 
ferred to  have  been  polished  by  the  ice  is  now  only  40  feet 
above  the  level  of  the  adjacent  sea,  it  is  more  than  probable 
that  the  track  was  marked  prior  to  the  final  stage  of  the  known 
upheaval  of  the  floor  of  the  old  tertiary  sea,  whose  remains 
in  the  vicinity,  and  as  cliffs  along  the  Great  Australian  Bight, 
form  the  most  characteristic  feature  of  the  South  Australian 
coast  line.  Professor  Tate  states  that  "The  path  of  the 
glacier  (?)  is  traceable  for  a  distance  of  two  miles  along  the 
top  of  the  scarped  cliffs,  at  about  forty  feet  above  the  sea 
level ;  on  the  north  it  is  cut  off  from  the  cliff  by  encroach- 
ment of  the  sea,  from  this  point  the  glaciated  surface  is  con- 
tinuous in  a  southerly  direction  for  a  distance  of  one  mile  to 
Black  Point,  the  north  headland  of  Hallet's  Cove.  On  the 
line  of  the  glacier  there  now  intervenes  the  long  but  narrow 
bay  of  Hallet's  Cove,  but  on  the  south  headland  the  track  is 
picked  up  on  about  the  same  trend,  though  apparently  at  a 
uttle  higher  level.  Here  again  the  glacier  (?)  path  is  soon 
cut  out  by  removal  of  the  cliff.  On  the  north  side  of  the 
cove  the  glaciated  surface  is  beautifully  displayed ;  the  edges 
of  nearly  vertical  strata  are  sheared  off,  and  when  of  quartzite 
the  surface  shows  a  high  polish,  and  when  of  mudstones, 
conspicuous  grooved  and  striss.  Some  moraine  debris, 
including  stones  that  have  been  beneath  the  glacier  (?)  occur 
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here.  On  the  south  side  moralDe  matter  is  yerj  abandant, 
and  includes  many  boulders,  some  occurring  as  blocks  perches*^ 

"The  oommon  rocks  of  the  moraine  dehris  are  granitea, 
gneiss,  hornblende  schists,  and  others,  which  do  not  occur  in 
situations  nearer  than  the  Gorge  at  NormanyiUe,  about  46 
miles  to  the  south.  In  all,  17  distinct  varieties  of  rock,  chieflj 
metamorphic  and  foreign  to  the  immediate  neighbourhood, 
have  been  collected  along  the  path  of  the  glacier.  The  proxi- 
mity of  the  miocene  escarpments  suggest  the  possibility  of  the 
pre-miocene  (post-miocene  ?)  age  of  the  glacier."  .  .  . 
**  It  is  highly  probable  that  the  glacier  cut  its  way  through 
the  incoherent  miocene  formation,  and  that  some  of  the 
miocene  shingle  furnished  some  portion  of  the  moraine 
dcbrisr 

Professor  Tate  selects  particular  examples  of  the  ddtris  for 
illustrating  their  glacial  character,  viz  ,  slab  of  quartzite 
having  a  highly  polished  surface  and  faintly  striated ;  chip 
of  mudstone  having  a  smooth  surface,  strongly  staiated 
and  grooved ;  ice-worn  pebble  polished  and  striated  on 
its  upper  and  lower  faces,  found  partly  embedded  in  soil 
resting  on  glaciated  surface.  Professor  Tate  also  drawB 
attention  to  some  forgotten  early  observations  of  Mr.  Selwyn 
in  relation  to  glacial  phenomena  m  South  Australia,  discovered, 
by  him,  further  south  in  the  bed  of  the  Inman,  Cape  Jarvis 
Peninsula,  consisting  of  smooth  striated  and  grooved  rock 
surfaces,  of  which  Mr.  Selwyn  wrote  : — **  The  direction  of  the 
grooves  and  scratches  is  east  and  west  in  parallel  lines,  and 
though  they  follow  the  course  of  the  stream  I  do  not  think 
that  they  could  have  been  produced  by  the  action  of  water 
forcing  pebbles  and  boulders  detached  from  the  drift  along 
the  stream."  The  rounded  surfaces  of  mica  slate  on  the  south, 
flank  of  Kaiserstuhl  and  Crafer's  on  the  Adelaide  chain 
referred  to  by  Professor  Tate  are  less  satisfactory,  and  axe 
only  suggestive,  and  their  value  as  collateral  support^ 
depends  entirely  upon  the  character  and  derivation  of  the  ice 
which  caused  the  phenomena  near  the  present  sea  level  at 
Blsick  Point,  Holdfast  Bay.  Professor  Tate's  own  condusiona 
as  to  the  cause  of  these  undoubted  glacial  phenomena  axe 
threefold,  viz.,  either — 

1.  The  prevalence  of  a  very  much  colder  climate. 

2.  That  the  land  stood  at  a  much  greater  altitude  (oaj 

10,000  feet),  or  the  mountains  (presumably  the 
Adelaide  chain,  whose  few  high  peaks  at  present  do 
not  much  exceed  2,000  feet,  E.M.J.)  may  have  had  a 
more  plateau-like  form,  and  therefore  need  not  hare 
been  so  high,  and  consequently  collected  more  anow. 
8.  A  combination  of  both  of  the  preceding  conditions  (1 
and  2). 
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There  is  another  oondition,  howerer,  which  Dr.  TOa 
Lendenf eld  *  and  others  fayoured,  which  also  embraced 
Professor  Tate's  first  condition — much  colder  climate 
— as  a  contributing  cause,  viz.,  the  grinding  action  of 
partlj  stranded  sheets  of  the  Antarctic  drift  ice»  whose 
ettreme  northerly  limits,  even  in  the  present  mild  epoch, 
Mcend  almost  into  the  same  degree  of  south  latitude  in  the 
vicinity  of  the  Cape  of  Good  Hope.  But  Professor  Hutton 
points  out  that  the  existence  of  granite  in  the  south  polar 
region  has  not  yet  been  discorered.  All  the  land  at  present 
knovm  is  yolcanic.  It  is  suggested,  however,  that  Tasmania 
and  New  Zealand  could  furnish  such  materials,  but  it  ia 
improbable  that  the  well-known  glaciers  of  the  western  high* 
lands  of  Tasmania  descended  to  sea  level. 

It  is  almost  certain,  however,  that  at  the  last  great  period 
of  eccentricity  of  the  earth's  orbit  with  winter  in  aphelion, 
the  Umit  of  Antarctic  drift  ice  would  touch  the  southern  ex« 
tremity  of  the  Australian  mainland  when  Tasmania  would 
stand  well  within  it.  It  is  not  improbable,  therefore,  that  in 
the  extreme  of  winter  portions  of  the  drift  ice  might  for  a 
time  be  stranded  on  the  predpitous  shores  of  Tasmania  and 
l^ew  Zealand,  or  even  on  the  south-western  shores  of  Western 
Australia,  long  enough  to  receive  from  overhanging  clifE  or 
pebbly  beach  debris  which,  on  breaking  away  in  the  ex- 
tremely hot  and  short  summer,  might  find  its  way  northward, 
to  be  again  partly  stranded  on  projecting  points  of  the  Aus- 
tralian mainland  in  St.  Vincent  Gulf,  and  there  to  leave*  in 
its  trail  the  channelled  traces  of  its  course  and  part  of  its 
dcMs  picked  up  on  the  coasts  further  south*  To  my  mind 
this  is  the  only  reasonable  interpretation  which  would 
sufficiently  account  for  all  the  verified  data  so  clearly  brought 
forward  to  our  notice  by  my  distinguished  friend,  Professor 
Tate. 

The  curved  form  of  the  encroachment  of  the  sea  in  the 
Great  Australfan  Bight  also  favours  the  idea  that  the  Well- 
known  Antarctic  drift  current  might  have  operated  more 
powerfully  in  the  last  glacial  epoch  in  contributing  to  the 
waste  action  which  has  determined  its  present  deep  bay-like 
indentation. 

It  is  evident  that  Professor  Tate,  who  invariably  uses  the 
word  glacier^  inclines  to  the  view  that  the  debris  on  the  shore 
of  Black  Point  has  been  carried  down  by  an  inland  glacier 
descending  from  local  mountain  tablelands— now  only  reach- 
ing a  height  of  about  2,300  feet — which  he  assumes,  without 
satisfactory  evidence,  to  have  stood  10,000  feet  higher  since 
the  close  of  the  miocene  period,  and  he  further  objects  to 
the  floating  ice  theory,  because  he  thinks  it  involves  the 
necessity  of   assuming   the    subfffergence  of   southern  parts 

•  3?roc  Lfam.  Soa,  N.aW.,  1886. 
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of  the  Soath  Australian  province  bj  as  mnch  as  1,000 
feet,  and  of  this  submergence  he  rightlj  adds,  **  That 
the  known  facts  do  not  warrant  such  assamption.'*  But 
is  there  any  necessity  that  the  advocates  of  the  hypoihesiB 
of  '* floating  ice"  as  the  agent  of  abrasion  and  transport 
should  assume  any  depression  whatever  ?  On  the  contrary,  it 
seems  to  me  that  an  eUvation  of,  say,  70  to  100  feet  of  tlie  old 
sea-bed  at  the  time  of  glaciation  would  answer  all  the  condi- 
tions which  the  phenomena  of  glaciation  and  present 
elevation  (40  feet  above  present  sea  level)  demands ;  and  this 
would  allow  a  depth  of  from  five  to  ten  fathoms  of  sea  over 
the  channel  along  whose  course  the  glacial  phenomena  have 
been  traced.  It  would,  in  the  latitude  of  St.  Yinoent 
Gulf  (35°  S.  latitude),  require  an  elevation  of  the  whole 
land  to  a  height  of  12,000  to  14,000  feet,  with  a  subsequent 
final  depression  of  about  from  11,600  to  13,600  feet  to 
account  reasonably  for  the  present  level  of  the  glacial  pheno- 
mena at  Black  Point,  and  for  the  present  altitude  of  the  higher 
members  of  the  old  tertiary  marine  beds ;  and  this  double 
assumption  is  of  a  far  more  serious  character,  and  is  far  lees 
warranted  by  known  facts  than  the  submergence  of  1,000 
feet,  for  which,  also,  there  is  not  the  slightest  necessity  for 
assuming,  unless  it  be  also  insisted  upon  that  the  very 
doubtful  appearances  of  glaciated  surface  on  the  heights  of 
the  Adelaide  range  are  also  to  be  explained  as  having  been 
caused  by  the  same  agency  which  produced  the  glacial 
phenomena.  Notwithstanding  my  very  high  appreciation  of 
the  judgment  of  Professor  Tate,  better  evidence  than  has  yet 
been  produced  will  be  required  before  such  a  conclusion  can 
be  satisfactorily  established. 

Until  such  evidence  is  produced,  I  shall  be  inclined  to 
favour  the  hypothesis  of  "  partly  stranded  polar  drift  ice,** 
carrying  debris  in  summer  from  neighbouring  southern  shores, 
not  necessarily  polar,  where  the  ice  drift  may  have  been 
stranded  for  some  time  during  the  long  severe  winter.  The 
period  when  such  action  took  place  is  likely  to  have  been  at 
a  time  when  the  'Eccentricity  of  the  earth's  orbit  combined 
with  winter  in  aphelion  attained  its  greatest  limit  subsequent 
to  the  deposition  of  the  rocks  of  miocene  age.  According  to 
Dr.  Croll's  published  tables  showing  the  varying  amounts  of 
eccentricity  for  three  million  years  back,  it  would  appear  that 
the  periods  of  high  eccentricity  have  been  exceedingly 
numerous  in  that  time,  and  one  or  two  of  them  far  higher 
than  that  which  is  supposed  to  have  been  the  principal  cause 
of  the  great  glacial  epoch  of  Europe  and  North  America  in 
the  pleistocene  period. 

Now  most  of  the  Australian  geologists  incline  to  believe 
that  the  period  of  greatest    glacial    action  in  Australasia 
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occurred  long  anterior  to  that  known  as  the  glacial  period  of 
Europe.  Ajid  it  is  not  without  significance  as  bearing  upon 
this  question,  and  also  upon  the  disputed  question  as  to 
whether  the  extreme  effects  of  glaciation  could,  at  any  time^ 
have  been  produced  bj  astronomical  camses  alone  f/>.,  without 
the  concurrence  of  favouring  geographical  causes),  to  find  that 
the  highest  eccentricity  occurred,  according  to  Croll,  850,000 
years  ago,  at  which  time  the  difference  between  the  sun's 
distance  at  aphelion  and  perihelion  was  thirteen  and  a  half 
millions  of  mHes,  whereas  during  the  last  glacial  period  of 
Europe  .and  North  America  in  the  Northern  Hemisphere,  the 
maximum  difference  was  ten  and  a  half  millions  of  miles 
only — that  is  three  million  miles  or  22*22  per  cent.  less.  As 
from  the  nature  of  the  distribution  of  land  and  water  in  the 
Southern  Hemisphere,  it  is  probable  that  geographical  causes 
would  not  play  so  important  a  part  in  barring  the  intro- 
duction of  warm  equatorial  currents  from  the  hemisphere 
specially  affected ;  it  is  also  probable  that  the  alteration  in 
climate  in  the  Southern  Hemisphere  would  be  almost  purely 
the  result  of  astronomical  causes  alone.  H  we  admit  this,  we 
should  seek  for  the  cause  of  the  milder  glacier  period  of 
Australasia  since  the  cretaceous  age,  at  that  point  of  time 
when  the  eccentricity  of  the  earth's  orbit  was  at  its  highest, 
and  that  was  about  850,000  years  ago,  or  fully  550,000  years 
anterior  to  the  time  of  the  great  glacial  epocn  of  Europe  in 
the  pleistocene  age.  This  happily  corresponds  very  closely 
with  estimates  as  to  the  period  which  closes  the  miocene  age, 
at  which  time  there  is  evidence  that  the  glacier  period  of 
Australasia  began  to  mark  its  effects  on  our  rocks  and  upon 
the  organic  life  associated  with  them. 

Evidence  of  Olacial  Aption  in  the  "Elevated  Valleys  of  the 
Australian  Aljps. — In  the  year  1885  Dr.  von  Lendenfeld 
(Proc.  Lin.  See.  of  N.  S.  Wales,  pp.  44-53)  in  a  paper,  en- 
titled **  The  Glacial  Period  in  Australia,"  gives  an  account  of 
glacial  phenomena  discovered  by  him  in  the  ascent  of  Mount 
Kosciusko,  the  highest  elevation  of  the  Australian  Alps 
(7,200  feet),  situated  in  about  south  lat.  36°  40'  long.  148°  east, 
near  the  south-eastern  border  of  N.  S.  Wales.  On  the 
southern  slope  it  is  drained  by  the  head  waters  of  the  Snowy 
Eiver,  while  its  northern  slope  is  drained  by  the  head  waters 
of  the  River  Murray.  The  marks  of  glaciation  discovered  by 
Dr.  Tjendenfeld  occur  principally  in  the  Wilkinson  Valley,  at 
elevations  nowhere  below  5,800  feet  above  sea  level.  These 
consist  entirely  of  smoothed  and  rounded  surfaces,  whose 
grooves  and  scratches  are  supposed  to  have  been  removed  by 
weathering,  but  yielding,  as  Dr.  Lendenfeld  states,  to  an 
eye  experienced  in  reading  the  signs  of  glacier  action  indu- 
bitable proof  of  having  been  originally  polished  and  rounded 
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bj  ice.  He  states  that  "  One  of  tliese  iostanoes,  oa  a  spur  liigii 
abore  a  tributary  to  the  Snowy  Eirer,  was  so  remarkable  tiiat 
my  assistant  (nc),  who  had  never  seen  any  roehes-montoiine^ 
in  his  life  before,  was  immediately  much  struck  by  its 
appearance.  There,  there  is  one  rock  polished  oif  witli  a  sur^MS 
of  about  8  acres,  and  about  25  other  much  smaller  ones  around 
it,  all  polished  down  to  exactly  the  same  surf  ace,  diTided 
from  one  another,  howeyer,  by  depressions  of  varying  depth.** 
He  also  states  that  on  a  spur  descending  from  the  Abbot 
Bange  roches-nnoutonneSs  similar  in  character  are  very 
numerous.  He  did  not  observe  any  signs  corresponding  to 
porched  blocks,  moraine  stuff,  nor  actual  traces  of  striated  or 
grooved  surfaces  anywhere,  although  he  coo jectures,  as  regards 
ihQ  possibility  of  glacial  action  being  traced  at  levels  below 
&,800  feet,  beneath  which  he  was  unab^  to  find  further 
ugns,  he  states : — '*  I  have  looked  carefully  around  on  my 
way  np  and  down  the  mountain,  but  I  was  not  able  to  detect 
aay  glacial  action  below  5,800  feet."  He,  however,  is  of 
opinion  that  in  the  Snowy  valley  a  glacis  might  be  ezpocted 
to  have  descended  for  some  distanee  from  the  mountains,  and 
thought  it  likely  that  moraines  may  eventually  be  found  there ; 
bat  he  also  adds  that  it  is  only  in  this  valley  where  mcmuiiea 
amy  be  expected,  **  because  it  is  the  only  one  which  comes 
down  from  an  extensive  plateau  on  which  a  glacier  was 
formed." 

Dr.  von  Lendenfeld  refers  the  age  during  which  such 
slacial  action  occurred  to  the  period  which  marked  the  more 
mtense  form  of  glaciation  in  New  Zealand.  Mr.  Jas.  Stirling 
has  also  written  two  or  three  most  interesting  papers,  in  which 
he  gives  us  the  results  of  careful  observations  made  by  him 
on  several  occasions  among  the  Australian  Alps. 

Mr.  Stirling  corroborates  Dr.  von  Lendenfeld  in  attributiiig 
the  polished  rock  surfaces  on  Mount  Kosciusko  to  compara- 
tively recent  glacial  action.  He  also  states  that,  in  his 
opinion,  the  observed  widespread  dispersion  of  the  boulder 
deposits,  the  roimded  contours  of  the  crystalline  rocks,  and 
the  undulatory  outlines  of  the  foot-hills  in  many  valleys,  aU 
bespeak  agencies  distinct  from  ordinary  fluviatile  action, 
and  point  very  distinctly  to  glacier  action.  He  further 
cites  additional  evidence  of  glaciation  as  follows: — 
*^ Erratics  in  the  Mitta  Mitia  and  the  Elewa  Valleys; 
huge  blocks  weighing  many  tons;  smooth  surfaces  on 
l^e  Cobberas  Mountains  and  Mount  Bogong;  moraines 
at  the  baee  of  the  latter  on  the  Mountain  Greek  Valley ; 
eroded  lake  basins^  Dry  Hill,  Hermongee  Swamp; 
Omeo  Lake  basin;  Morainic  Lake,  Mount  Welling- 
ton, etc.;  but  he  carefully  observes,  in  conclusion,  that 
^  although  the  fact  of  a  glacier  action  can  .  •  .  be  satisi^M- 
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torily  established  in  the  Australian  Alps,  yet  further  evidence 
is  desirable  as  to  the  synchronism  of  the  glacier  period  in 
Australia  with  that  of  the  glacial  epoch  in  the  Northern 
Hemisphere." 

So  far  as  the  higher  levels  of  the  alpine  regions  of  Aus- 
tralia are  concerned,  the  observation!  of  Dr.  von  Lendenfeld, 
Mr.  Stirling,  and  other  observers  leave  us  in  little  doubt  as 
to  the  genuineness  of  the  evidences  of  glacial  action,  and  of 
laeir  occurrence  at  a  comparatively  recent  date ;  although 
there  is  no  proof  of  the  date  of  the  occurrence  as  being  co- 
incidental with  the  glacial  period  of  Northern  Europe.  Nor 
is  there  here  any  evidence  which  compel  us  to  infer  such 
refrigeration  of  climate  as  would  in  such  a  low  latitude 
(36*'  40')  cause  glaciers  to  descend  below  the  2,000  feet  level 
above  the  sea.  It  is  true  th  it  certain  conglomerates  bearing 
the  marks  of  ice  action  have  recently  been  discovered  in 
Yictoria  by  Messrs.  Graham,  Officer,  and  Lewis  Balfour  as 
low  as  750  feet  above  sea  level,  but  these  undoubtedly  striated 
boulders,  apart  from  other  objections,  are  so  similar  in 
character  and  so  intimately  associated  in  regions  of  recent 
igneous  disturbance  with  the  well-known  glaciated  con- 
glomerates of  Permo-Carbooiferous  age,  which  will  be  referred 
to  hereafter,  that  I  cannot  at  present  see  my  way  clear  to 
apccept  the  conclusions  of  Messrs.  Officer  and  Balfour,  who 
recognise  some  of  the  deposits  as  a  true  boulder  "  till,"  or 
truyraine-profonde,  formed  by  severe  glacial  action  during 
*'  eocene  times,"  and  inferred  by  them  to  be  quite  distinct 
from  the  earlier  glacial  deposits  associated  with  them  of 
Permo-Carboniferous  age,  and  from  the  ice  erratics  and 
Inoraines  of  the  Australian  Alps,  which  they  ascribe  to  a  mild 
glacial  period  during  the  pleistocene  age.  T  freely  admit  that 
the  appearance  of  some  of  the  deposits  so  lucidly  aud  ably 
described  by  Messrs.  Officer  and  Balfour,  especially  the  deposits 
on  the  Korkuperrimal  (fig.  3)  seem  to  justify  the  conclu- 
sions arrived  at  by  them  ;  but,  what  about  the  similarity  of 
the  striated  and  polished  blocks  and  stones  so  huddled  to- 
gether in  dislocations  or  fractures  of  the  underlying  sand- 
stone to  the  adjacent  and  almost  contiguous  to  the  ice-borne 
conglomerates  of  permo-carboniferous  age;  the  " pell-mell 
accumulation"  of  angular  and  rounded  block;  the  broken 
and  disintegrated  clays  or  shales;  the  "angular  blocks  of 
sandstone  in  every  conceivable  position";  the  underlying 
**  broken  and  shattered  sandstones  " ;  and  the  association  with 
the  more  recently  erupted  basaltic  sheet  ? 

Bo  not  these  cumulative  evidences,  taken  together  with  the 
latitude  and  low  altitude,  rather  tend  to  prove  that  the  rocks, 
including  the  older  glacial  conglomerates  immediately  under- 
lying the  basaltic  sheet,  have  been  broken  up,  dislocated,  and 

G 


Digitized  by 


Google 


80  THl  GLACIEB  EPOCH  OF  AUSTBALAHTA. 

jmnbled  together  by  tlie  eniptiye  forces  which  move  xeceBtly 
ejected  the  overlying  basalt  r 

Surely  this  seems  to  be  the  more  reasonable  iafereaoe  ia 
accounting  for  the  so-called  boulder   "till."    Why,  in  ihm 

Sll-mell  ruin  of  the  older  sandstones,  shales,  and  Permo- 
ffboniferous  congloioenites  should  we  omit  to  loolc  for  the 
broken  remains  of  the  latter  conglomerates  as  wdl  as 
lor  the  broken  remains  of  the  simHarly  disturbed  sand- 
stones and  shales?  And  if  the  supposed  "till**  does  not 
contain  the  fragmentary  remains  of  the  admittedly 
associated  older  conglomerates  of  Permo-Carboniferous  age,  in 
respect  of  which  we  have  already  ample  evidence,  as  being  com- 
po»Bd  of  such  polished  and  striated  olocks  as  are  found  in  the 
*  tiU,** — ^What  have  become  of  them?  The  causes  which  broke 
Bp  and  huddled  the  older  sandstones  and  shales  must  have 
also  broken  up  and  jumbled  afresh  the  older  associated  con- 
glomerates ;  and  it  appears  to  me  unreasonable,  to  suggest  the 
intense  glaciation  involved  in  a  glacial  "  till  **  theory  for  the 
origin  of  the  later  conglomeration,  while  the  remains  of  the 
older  and  similar  conglomerates — so  intimately  associated 
Ofver  a  wide  area  with  the  sandstones  and  shales — have  not 
been  satisfactorily  accounted  for. 

Apart  from  these  objections,  even  the  most  ardent  advo- 
cates of  the  powerful  dynamic  agency  of  moving  ice  are  now 
beginning  to  recognise  that,  while  influ^ced  by  gravitation, 
on  steep  slopes,  the  abrading  power  of  ice  may  have  a  won- 
derful grinding  action ;  but  they  are  far  from  satisfied  iia 
regard  to  its  power  to  tear  up,  dislocate,  and  fracture  th» 
underlying  harder  rocks  over  which  it  glides,  at  least  not  to 
any  great  extent.  The  dislocations  and  fractures  of  th^ 
underlying  rocks  at  Korkuperrimdl,  on  the  evidence  given,  ixy 
not  appear  to  me  to  be  the  work  of  ice. 

It  is  not  improbable  also,  as  regards  some  of  the  exampfes^ 
that  on  abruptly  sloping  sides  of  creeks,  the  gravitating  valve 
of  older  conglomerates,  which  may  haye  been  suddenlj^ 
thrust  up  by  recent  dislocations,  may  now  partly  overlie 
the  original  deposits  of  undisturbed  older  conglomerate  at  & 
lower  level  in  Uieir  inmiediate  vicinity.  Such  oceurrenoes  are 
common  in  Tasmania,  where  the  stratified  rocks  of  Perme* 
Carboniferous  and  Mesozoic  are  frequently  faulted  and  dia* 
turbed  by  the  forces  which  ejected  the  more  recent  diabase 
ipreenstones  which  ramify  everywhere  throughout  these  rodcm 
in  Eastern  Tasmania. 

In  any  case,  a  preconception  in  favour  of  a  particular 
hypothesis  is  apt  to  play  the  same  tricks  with  the  sden^o 
ima^nation  as  it  does  with  the  imagination  of  unscientifio 
sentimentalists ;  and  in  no  part  of  a  carefid  observer's  dutj  is 
it  more  imperative  that  he  should  guard  himfielf  by  cai^fol 
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ftefedtu^ihent  bf  thfe  "  personal  fe^itotion  b£  ©iro*-,"  wliethiw^ 
d^e  to  eUttmBia^ttl  tt  pl^Oiiicieptiion,  th&a  ih  cases  Where  the 
HBACTiAtioD  ifi  Ihpt  to  feiAd  or  project  hidden  foit^one  bautol 
ioildusidiifi  or  anticipations  into  those  fabts  of  eVidenoOi 
Whitih,  tiken  by  thetaselves,  a%*e  i-eadily  adaptable  td  ttby  one 
M  ttianj  pobftibte  interpiistatiobs;  There  i^  no  field  6^ 
geological  obsei*vation  whete  there  is  inore  ayidtt^  sho#il 
ib.  drawing  hasty  ibfbrences,  and  foi^mg  genei^satiohs  frohi 
imperfect  data,  thati  in  that  sectibn  which  concerns  itself 
With  the  oecUirence,  dynamibal  effects^  and  hypotheses  of 
^vleation,  in  respect  of  fbrmer  glacial  ^tion.  in  bo  field  i^ 
theire  such  aesui^nee  expressed,  based  upon  partial  or  imper^ 
feet  data,  and  in  the  ftkce  of  the  Widest  divergence  bf  opinion 
it  the  interpretation  of  the  immb  fects.  Whe»-e  sympathies 
ftre  too  strongly  enlisted  ob  bebalf  of  a  glacial  oi*  tmy  other 
theory,  they  are  apt  to  disarm  the  true  critical  faculty  of  the 
observer.  He  is  Apt  to  inferj  too  readily,  that  all  rounded 
toeses  «aid  smoothed  rock  surfacefl  in  the  vicibity  of  old 
ihinglebeds  are  rentable  roch^s-moutohnees,^iid  thataU  shingle 
bed*  ate  indraines ;  and  under  this  prec6hception  he  is  some- 
limes  not  critical  enough  to  distinguish  the  difference  between 
the  Ujtiequal  weaHng  aWay  of  the  laminations  of  polished 
M6Aes  deriyed  fi'om  schistose  rocki^  and  the  teritable  sttim  of 
ice  action. 

tte  is  apt  to  magnify  one  of  the  elements  whict,  with  other 
iinkSL  are  necessary  to  fotm  the  complete  chain  of  proof — as 
ilselt  the  onl^  element  which  may  constitute  proof  m  favour 
of  a  conclnsion.  As  evidence  of  thi8partialiiT,we  sometime^ 
hear  of  the  discovery  of  a  single  striated  stone  put  forward  as 
constituting  the  only  real  proof  of  the  occurrence  of  formei* 
glacial  action.  Tet  the  occurrence  of  huge  perched  blocks  or 
erratics,  many  tons  in  weight,  of  a  rock  foreign  to  the  imme- 
diate neighbourhood,  resting  on  a  recent  accumulation  of  a 
well-known  rock— loam,  clay,  gravel,  or  peat — although  now 
devoid  of  either  polished  surfaces,  scratches,  or  grooves,  may, 
of  itself,  afford  more  unmistakable  evidence  in  proof  of  ice 
action  of  a  certain  age,  that  any  number  of  polished,  striated 
ftnd  grooved  stones,  taken  from  a  tumbled  drum  of  waterworu 
ftoDes  and  clay ;  for  the  present  accumulation  in  which  the 
0tHated  stones  occur  may  not  have  been  formed  by  ice  action^ 
although  some  of  its  contents  may  have  been  derived^  imme« 
diately,  from  former  moraine  stuff ;  and  even  should  tke 
striated  and  polished  blocks  be  now  found  in  a  veritable 
moraine^  they  do  not  form  absolute  proof  that  the  ice  mark- 
ings) or  at  least  all  of  them,  were  actuaUy  caused  by  the 
glacier  which  formed  the  moraine  in  which  they  are  now- 
round  ;  for  in  many  of  the  Scotdi  fiords  or  sea^loch  basins— 
tt  we  accept  the  theory  of  an  inter^glacial  period— we  nkusi 
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be  prepared  to  find  that  the  older  moraiiies,  ia  the  path  of  ihe 
descent  of  the  more  recent  glacier,  would  partlj  be  dis* 
persed,  while  some  of  its  contents  might  be  picked  up,  aad 
erentuallj  form  part  of  the  latter  moraines  of  such  districtr 
Thus,  in  respect  of  undoubted  ice  striated  blocks,  we  must 
in  some  cases  be  prepared  to  find  them  as  not  indicating 
with  certainty  the  mode  of  origin  of  the  deposit  in  which  thej 
are  now  found ;  but,  like  certain  f  ossilif  erous  rocks,  thej  maj 
have  been  derived  from  an  older  formation. 

An  enthusiast  is  also  apt  to  attribute  all  lake  basins  as  due 
to  the  action  of  glaciers,  and  is  tempted  to  confound  the 
debris  of  rocks  adjacent  to  steep  slopes  of  mountain  due  to 
-gravitation,  with  superficially  similar  remains  left  in  such  a 
situation  (lateral  moraines)  by  the  retreat  of  an  ancient 
glacier.  Of  course,  a  typical  geological  sceptic  may,  from. 
prejudice,  err  as  widely  in  the  opposite  direction,  and  remaia 
stubbornly  unconvinced  in  the  face  of  the  most  conclusive 
evidence.  But,  in  the  latter  case,  although  the  individual 
may  injure  himself,  his  very  stubbornness  may  benefit 
geological  science  in  causing  search  to  be  made  for  still  more 
perfect  evidence,  and  in  causing  the  evidences  already  in  our 
possession  to  be  submitted  to  still  more  careful  sifting  aad 
weighing.  I  have  been  led  to  make  these  remarks,  certainlj 
not  as  a  reflection  upon  the  judgment  or  conclusions  drawn 
by  any  of  the  very  able  observers  commented  upon  in  this 
review,  but  rather  as  my  humble  apology  for  venturing  to 
criticise,  generally,  the  opinions  of  men  of  better  general 
qualification  than  myself,  m  respect  of  doubtful  matters  where 
independent  judgment  may,  without  either  humiliation  or 
presumption,  arrive  at  very  difEerent  interpretations  with 
respect  to  the  same  facts.  These  remarks,  moreover,  applj 
as  strongly  to  myself  in  respect  of  the  contributions,  for 
which  I  am  responsible,  regarding  the  evidences  in  favour  of 
glaciation  in  Tasmania  at  two  widely  separated  periods  in 
the  history  of  our  rocks. 

Evidence  of  Eecent  Glaciaii  Acxioir  ur  TAskANiA. 

Mr.  Charles  Gould,  formerly  the  Government  Geologist  of 
Tasmania,  was  the  first  person  who  appears  to  have  drawn 
attention  to  the  abundant  evidence  of  glacial  action  in  the 
alpine  vallevs  of  Western  Tasmania.  His  geological  obser- 
vations in  these  regions  about  40  years  ago,  amid  great  hard- 
ships and  privations,  extended  over  a  period  long  enough  to 
enable  him  to  work  up  the  topography  and  to  map  the 
characteristic  rocks  of  a  very  large  portion  of  what  has  been» 
until  recently,  a  comparatively  unknown  and  almost  inac- 
cessible region.  He  has  left  no  special  memoir  on  the 
evidences  of  glaciation,  but  it  was  through  verbal  communica" 
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tion  to  a  personal  friend  of  my  own,*  and  one  of  his  early 
associates,  that  I  first,  about  20  years  ago,  became  aware  of 
lus  discovery  of  many  evidences  of  glaciation  in  Tasmania, 
especially  in  the  valleys  of  the  western  highlands,  which 
trend  westward  from  the  great  elevated  plateau  of  4,000  to 
5,000  feet  level,  which  occupies  an  area  of  some  400  square 
miles  in  the  centre  of  our  heart-shaped  island.  On  its 
northern  and  western  sides  this  elevated  plateau  rests  upon  a 
less  elevated  but  still  more  extended  plateau,  whose  undula- 
tions preserve  a  general  level  of  from  2,000  to  3,000  feet  above 
the  sea.  The  extreme  western  and  southern  part  of  the 
island  presents  a  wild  and  broken  array  of  lofty  mountain 
ranges  and  isolated  peaks,  with  deeply  cut  ravines  and 
Talleys,  but  whose  bases  rest  generally  upon  lower  levels  than 
the  western  portion  of  the  massive  ceotrai  plateau.  Although 
Tasmania  does  not  possess  any  mountains  of  great  altitude, 
its  mountainous  character  may  be  best  realised  when  we 
consider  that  within  its  limited  extent  (26,215  square  miles) 
there  are  20  names  of  mountains  over  4,000  feet  in  height, 
and  as  many  as  50  named  mountains  whose  heights  exceed 
2,500  feet 

The  large  inland  plateau  which  maintains  a  general  alti- 
tude of  about  4,000  feet,  rising  at  times  to  over  5,000  feet, 
is  worthy  of  special  attention  when  regarding  the  conditions 
necessary  for  the  development  of  a  sufficiently  large  per- 
manent snowfield,  which  would  suffice  to  feed  glaciers  flowing 
from  its  marginal  slopes,  during  a  period  of  extremely  low 
temperature ;  for  great  height  or  extremely  low  temperature, 
per  se^  does  not  constitute  idl  the  necessary  conditions  for  the 
development  of  glaciers. 

We  must  also  conjoin  with  either  of  these  conditions 
breadth  of  area  of  the  n^v^  or  snow  catchment,  and  a  great 
local  precipitation  of  water  vapour.  The  necessary  combina- 
tions of  these  requisite  conditions  are  not  dreamt  of  by  many 
who  too  readily  invoke  glacial  action  within  the  Tertiary  or 
Pleistocene  period  in  regions  where  it  is  difficult  to  realise  the 
full  combination  of  the  essential  conditions  necessary  for  its 
production. 

The  following  description,  already  given  by  me  in  a  former 
pfQblication.t  may  help  to  afford  the  necessary  information  to 
those  who  may  wish  to  know  whether,  in  the  event  of  a  greatly 
lowered  temperature,  due  to  astronomical  or  other  causes, 
the  great  inland  plateau  of  Tasmania  possesses  all  the  other 
requisite  conditions  for  the  generation  of  glaciers:— 

'^  The  great  central  greenstone  plateau  of  the  Lake  Country 

•  Hie  Hon.  Jaa.  Beld  Scott,  f onnerly  Chief  Secretary  of  Tetsmania. 
fOeology  of  Tumania,  p.  lOL 
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{4SP  Sputli  lat.*),  in  its  iioitheifii  part  eape^l\j«  pre^ery^  % 
geiieral  rugged  QX  un<jul9.tii»^  ley^l  of  ^boui  4,000  (^et  alttt;ii4^ 
f^pd  it9  higher  bosses  an4  pea,Vs  9i9d  its  Tall?js  do  n^%  van 
mucli  more  than  1,Q00  feet  abovei  or  belpw  this.  uaifariD^  lav€£, 
From  the  Picton  ^q  Quid's  QiU«  fl^  distauee  nort^ieTl?  of  ot^ 
a  huQdred  miles,  its  westerly  Umit  maj  be  r^ughlj  ^raoec^ 
formii^  a  bold  <md  mi^j  uuduktiog  m^argi^  relative  tQ  tl^ 
western  couotrj,  wliose  immediate  general  up^Uad  surficil 
ranges  between  2,Q0Q  and  3,000  feet  ab^v^  sea  le?el.  Tbui 
margin  is  markedly  broken  by  the  e]ev&t^  ontlyin^^  flf»T|f 
formipg  the  EldoiPL  Bange,  Dear  Lai^  8t,  Olair.  J'rooA  G^*9 
Ilill  in  a  south  easterly  direction  to.  tiie  Tfi^ble  Mountaiz^  % 
diaitauce  of  not  less  than  90  miles,  its.  similar^  indented 
margin  presents  a  still  bolder  oharacter  as  it  approaches  anl 
contrasts  with  the  lower  fertile  plains  a^d  valleys  of  th^ 
Meander  a^d  South  Esk,  which  seldom  exceed  an  ai\tLt«de  9t 
from  600  to  700  |eet  aboye  sea  leyel. 

**  At  the  great  n,ortberD  and  southern  water  diyide,  in  th^ 
neighbourhood  of  the  Table  Mountain,  it  suddenly  recede^ 
and  contracts,  forming  a  large  bight  in  the  direction  o^  tk^ 
Upper  Derwent  tribi;itares,  notably  the  riyers  Ni,ye  i^d 
Ouse,  from  which  its  leyel  tends  to  fall,  and  its  marginal 
boundaries,  though  frequently  rising  into  high  mountain, 
ridpres  towards  Mount  Wellington,  no  longer  maintains  the 
uniform  boldness  of  outline  which  characterises  its  northern 
aspect.  .  .  Nearly  everywhere  along  and  against  thi^ 
plateau  and  the  greenstone  crests  of  Mount  Dromedary^ 
Mount  Nicholas,  Eldon  Eange,  Mount  Qei\,  Grass  Tree  Hill, 
Constitution  Hill,  and  most  of  the  eleyated  south-easter^ 
dividing  ranges,  the  various  members  of  the  Carboniferous 
(Permo-Carboniferous)  and  Mesozoic  rocks  are  seen  to  repose 
invariably  in  a  horizontal  position,  or,  at  most,  with  a  veiy 
slight  dip  towards  or  away  from  them.'' 

Fro1^  this  description  it  will  be  apparent  that^  given  % 
period  of   extremely  low  temperature,  the   great  ele^ateq 
plateau  of  Tasmania  possesses,  in  a  special  manner,  a  gifea^ 
width  of  space  at  a  high  level  for  the  formation  of  an  exts^-i 
^ive  snow^eld.     Ijt  is  also    significant 
ly^estern  margin,,  in  the  vicinity  of  the  n 
evidences  of  former  glacial  action  are  s( 
thei:e  is  1^0 w  even  the  greatest  a»mowi 
shown  by  the  records  at  the  stations  at  < 
Waratah,  on  the  western  aspect,  as 
records  of  Great  Lake,  Boss,  Oatlands,  i 
its  eastern  Emits,  as  in  the  following  ta 

*A  height  of  6,00a  feet  in  tbk  latitade  would  have  an  inland  temperatoM  of  that 
of  nearly  6,600  feet  altitude  in  the  region  of  the  Austsalia^  Alps. 
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Westeen  Rainfaiji  (1890). 
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So  far  as  we  oan  judge  from  existing  meteorologioal  coodi* 
tioos,  wbkk  show  tbat  precipitation  on  the  western  portiea 
ol  the  plateau  is  nearly  three  times  the  amount  of  that 
in  itfrsastem  portion,  it  is  obvious  that  if  afitronooucal  causes 

Srodueed  a  lowered  temperature  in  the  Southern  Hemispheaot 
uring  the  last  period  of  maximum  eccentricity,  combined  wit& 
winter  in  aphelion,  the  greatest  precipitation  of  snow  would  take 
l^laee  near  to  the  western  mar^n  of  our  great  mountain  plateau^ 
and  would  there,  probably,  collect  in  sufficient  mass  tooutwei^ 
the  short,  hot  summer  melting,  and  to  supply  its  western 
alpine  valleys  with  numerous  ice  streamB  or  glaciers ;  and 
while,  therefore^  supplying  prima  facie  evidence  of  favourable 
conditions  for  the  develop  luent  of  glaciers  on  the  west,  it  ia 
atso  suggestive  as  an  explanation  of  the  apparent  total  absence 
of  evidence  of  glaciation  on  its  eastern  slopes,  where  the 
summer  mating  might  exceed  the  amount  of  precipitation. 
In  any  case,  it  adds  greater  force  to  conclusions  drawn  from 
the  positive  evidences  of  glaciation  observed  by  various 
persons  in  the  alpine  valleys  of  our  western  hi^ihrnds,  a 
Drief  account  of  ^hich  may  no^  be  given  in  chronolo^cal 
order.. 

EviDENCBS   OP  Glaciation   in   the  Axpine  Valleys  cm 

Westb&n  Hj€kBLANn!S  ov  Tasmania. 

i  hare  a^'eadly  alluded  to  Mv.  Charles  Gould's  observations^ 
made  about  40  years^  a^,  of  abundant  evidence  of  the  usual 
djrnamic  effects  of  ancient  glaciers  in  the  principal  alpine 
TftHeys  (A  the  western  highhtnds  of  G^smania,  although  it 
is^  to  be  regretted  that  this  most  accomplished  observer,  b6 
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far  as  I  know,  has  left  no  special  memoir  of  his  extended 
observations  on  this  subject. 

In  the  year  1874,  in  company  with  the  late  Honorable 
J.  A.  Scott,  W.  C.  Piguenit,  Lieut.  Burgess,  and  two  other 
persons,  I  spent  six  weeks  (all  of  the  party  laden  with  knap* 
sacks  weighing  from  60  to  70  lbs.)  in  exploring  the  whole  of 
the  south-western  region  of  the  western  highlands  \jing 
between  the  mouth  of  the  Huon  and  Macquarie  Harbour, 
and  in  making  collections  and  obEerrations  on  the  geology 
and  botany  of  this  region.  In  the  year  1879  I  formed  one 
of  a  similar  party  in  exploring  the  northern  region  of  the 
western  highlands,  including  Gad's  Hill,  Middlesex  Plains, 
Vale  of  Belvoir,  Valentine's  Peak,  Mount  Bischoff,  head 
waters  of  the  Mackintosh  Valley,  and  other  tributaries  of  the 
Pieman  and  Arthur. 

In  the  year  1887,  in  company  with  my  friend,  the  late 
C.  P.  Sprent,  Deputy  Surveyor-General,  and  five  others,  I 
traversed,  on  foot,  and  examined  the  whole  of  the  reg'lon 
lying  near  to  the  route  across  the  island  by  way  of  the  Ouse, 
iBronte,  Lake  St.  Clair,  Mount  Kiog  William  L,  Mount 
Arrowsmith,  Collingwood  Valley,  King  Eiver,  Mount  LjeU, 
'Queen  Eiver,  Macquarie  Harbour,  thence  northward  across 
the  Hentys,  Mounty  Heemskirk,  Coiinna,  Whyte  and  Hazle- 
wood  Elvers,  Magnet  Eange,  and  Mount  BischofE,  to  Emu 
Bay  on  the  North- West  Coast.  I  had  the  opportunity  at 
this  time  to  visit  many  of  the  lakes,  including  Lake  Dixon, 
and  to  spend  three  days  in  examining  more  particularly  the 
rock  formations  on  Mounts  Owen,  Lyell,  and  Sedgwick. 

I  had  thus  ample  opportunities  for  observing  the  many 
evidences  of  former  glaciation  in  these  regions,  enabling  me 
to  confirm  the  earlier  observations  of  Mr.  Gould,  and  also 
enablirg  me  to  record  the  general  results  of  such  observa- 
tions in  my  work  on  the  "  Geology  of  Tasmania,"  begun  in 
the  year  1884,  and  published  in  the  year  1888.  I  only  gave 
my  general  conclusions  in  this  work,  although  my  notes 
contained  particulars  regarding  the  abundant  occurrence  of 
moraines,  roches-moutonnees,  scooped  tarns  and  lakes  innu- 
merable, huge  ice-bom  erratics,  polished  rock  surfaces,  eta^ 
in  many  localities;  notably* in  the  Gorge  descending  from 
Scott's  Peak  in  the  centre  of  the  lofty  and  picturesque 
Arthur  Eanges,  and  along  the  Alpha  and  other  tributaries  of 
the  Craycroft  and  Huon  Eiver ;  in  deep  gorges  descending 
from  Mount  Wedge  towards  Lake  Pedder  and  the  Serpen- 
tine ;  on  the  neighbouring  slopes  of  the  Frankland  Bange ; 
in  deep  upper  gorges  and  valleys  of  the  tributaries  of  the 
Mackintosh  Eiver  leading  from  Granite  Tor  and  Bam  Bluff; 
but  particularly  in  the  romantic  vallev  of  the  Lakes  Dixon 
and  Undine,  at  the  source  of  the  Franklin,  in  the  immediate 
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Ticimtj  of  Mount  Qeli  and  Mount  Hngel.  The  valley  of 
Lake  Dixon  is,  par  excellence,  the  ideal  of  a  perfect  glacier 
Tallej.  No  one,  however  ignorant  of  glacial  action,  could  in  this 
neighbourhood  gaze  upon  those  beautiful  scooped,  or  rather 
abxuded,  lakes  or  tarns  (many  with  islets,  as  also  observed 
by  Mr.  Montgomery  in  the  region  of  Bam  Bluff  and  Mount 
Pelion) ;  the  snow-white,  polished,  billowy,  and  cascade-like 
roches  motUonnees,  composed  of  quartzites,  on  the  upper 
margin  of  Lake  Dixon,  together  with  the  tumbled  moraines 
and  large  erratic  on  the  lower  banks — at  a  level  of  about 
2,000  feet—  without  being  impressed  with  the  idea  that  its 
singularly  characteristic  features  must  have  been  produced  by 
the  slow  rasping  flow  of  an  ancient  river  of  ice. 

The  numerous  beautiful  lakes,  many  ii?ith  wooded  islets, 
on  the  lap  and  all  around  the  base  of  the  steep  slopes,  as  at 
Mount  King  William  I.,  the  beautiful  Lake  Augusta  under 
Eldon  Bluff,  Lake  Petrarch  in  the  romantic  Cuvier  Valley, 
lakes  and  lakelets  near  Mount  Hobhouse,  and  southward  in 
the  Valley  of  Easselas,  as  well  as  the  clusters  of  lakelets  at 
the  head  of  Traveller's  Best,  and  other  sources  of  tributaries 
of  the  rivers  Derwent,  Gordon,  King,  and  Pieman,  are  all 
eminently  suggestive  of  being  originally  carved  or  sculptured 
by  ice  action  during  a  former  glacier  epoch  in  Tasmania. 

The  abundance  of  conclusive  evidence  so  impressed  me, 
that  when  I  referred  to  them  in  the  descriptive  part  of  "  The 
Geology  of  Tasmania,''  I  was  content  to  summarise  them 
merely  as  a  general  confirmation  of  the  previous  observations 
cf  Messrs.  Gould  and  Sprent.  Thus,  at  p.  164,  in  referring 
to  the  remains  of  our  conl  measures  on  the  western  crests  of 
the  Great  Plateau,  I  state :  "From  information  obtained  from 
the  Hon.  J.  A.  Scott,  now  deceased,  and  from  the  appearance 
of  their  bold  stratified  cliffs,  as  seen  bv  the  writer  from 
Mount  Arrowsmith,  it  would  seem  that,  like  the  coal  seams 
at  Ben  Lomond,  Mount  Nicholas,  and  Fingal,  the  coal 
measures  of  this  basin  are  the  remains  of  a  deposit  of  con- 
siderable thickness  and  extent,  lying  at  the  higher  levels 
against  the  flanks  of  elevated  peaks  of  the  ancient  greenstone, 
that  is,  above  the  marine  beds  which  also  occur  there  in  the 
same  relative  position  as  the  places  already  mentioned.  It 
is  evident  that  the  valleys  intervening  between  the  great 
greenstone  plateau  and  the  neighbouring  isolated  greenstone 
peaks  have  been  carved  out  of  this  upper  deposit  and  the  under- 
lying (Permo-Carb.)  marine  beds.  The  work  of  denudation 
lias  been  so  vast  that  only  fragments  of  this  once  moie  widely 
extended  system,  abutting  against  (or  underlying)  the  green- 
stone, now  bear  evidence  of  their  original  extent.  Both 
Mr.  Gould  and  Charles  Sprent  bear  testimony  to  the  fact 
that  glacial  action  at  one  time  must  have  been  an  important 
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agent  in  tbe  detmdation  el  tbe  ka:men8e  eafloas  or  gorges 
which  trend  away  from  tbe  etevated  j^atettO:  westward. 
Mr.  Sprent  informs  me  that  for  a  great  dtstamee  along  tte 
bed  of  the  Mackintosh  BiTer,  which  suddenlj  ente  its  waj  U> 
the  lower  levels  towards  its  main  arterj,  the  PiemaB  'ES^v&r^ 
are  to  be  found  immense  blocks  of  grankio,  some  of  which 
are  many  tons  in  weight.  These  granite  blocks  are  tndy 
erratic^  as  tbe  granite  is  not  now  to  be  focind  m  situ  saxf' 
where  along  the  preswit  course  of  the  riTer.  It  is  prohable 
that  the  former  have  been  derived  from  gkciera  which 
descended  into  the  lower  valley  from  the  direction  of  Granile 
Tor,  whose  summit  still  rears  its  head  4,500  feet  above  the 
existing  sea  level.'*  At  pp.  216,  219,  254,  255,  256,  and  296 
there*  are  also  extended  references  attesting  ih»  pvevaleBOQ  of 
evidence  as,  to  the  local  glaciation  of  tthe  westfitn  Alps  of 
Tasmania  during  the  glacier  epoch  of  Austvalia. 

Mr.  C.  P;  Sprent  began  his  laborious  explorations  in  th^ 
north-western  highlands  in  the  year  1875.  No  one  had  a 
more  intimate  knowledge  of  this  wild  country,  for  he  wa3 
the  pioneer  who  first  opeued  out  the  greater  part,  of  this 
country  to  miners,  by  a  process  of  track-cutting  ahnost  Bke 
tunnelling  in  the  horizontal,  bauera,  and  other  scrubs — the 
terrible  barriers  to  progress  in  this  region.  In  1876  he  par- 
ticularly observed  the  striking  evidences  of  glacial  action:  in 
the  alpine  regions  of  the  west ;  bat^  although  he  gave  imt^ 
verbally,  almost  graphic  descriptions  of  these  evidences,  ift 
was  not  until  the  year  1886  that  he  gave  a  brief  wrii^m 
description  *  of  his  observations  mjtde  ten  years  previonslj. 
At  p.  58,^  he  thus  refers  to.  evidencea  of  glaciatioit  obstfrved 

Xhim  in  the  year  1876  in  the  Mackintosh  Valley :  '^'^  At  Uae 
ce  where  I  struck  the  Mackintosh  there  are  two  imoenaB 
cliffs  standing  a  little  back  from  the  river,  and  at  least  600 
feet  high.  Looking  at  these  clifib  from  above  or  below  stanaa 
they  look  like  two  small  mountains ;  but  from  the  top  of'  tbs 
gorge  they  are  completely  lost  in  the  dark  shade  of  tha  slopo^ 
The  river  bed  is  full  of  immense  rounded  boulders  of  granite^ 
although  I  could  not  ascertain  thait  any  occurs  in  sitUi  tfaeoa** 
abouts.  The  cliffs  are  of  sandstone,  and,  judging  front  aD 
appearance,  I  am  oi  opinion  that  this  deep  gorge  repreaenti 
the  track  of  an  ancient  glacier  flowing  down,  from  the  vicinity 
of  the  Cradle  Mountain  and  Bam  Bluff.  2Vaoes  of  crlacual 
action  are  common  all  over  the  West  Goad  in  locaUkiss  OMe  ia 
Ugh  mountains^  hut  it  is.  probable  thai  these  glaciers  did  not 
descend  to  Ike  lowlands.  The  graadte  hotUders;  of  tJie-MaeJciiidotlL 
we  of  a  very  large  siae^  some  ai  least,  fhe  tons  in.  wei^vt,  and  U 
s  impossible  to  account  for  their  presence  ewc^t  on  the  glacial 

*  "Eecent  explorations  on  tbe  West  Goaat  of  Tasmania."  by  CP*  Sparflpk 
(Trans,  and  Proc.,  Boy.  Geo.  Soc.  of  Anstml.,  Via  Br.,  VoL  HI.— IT. 


Digitized  by 


Google 


ft^pgpoa^^um,'^  He  then  proceeds  to  sliiite :  <'  On  the  sid^ft  q^ 
^e  gor^e  th.ere  are  many  small  boiulders.  In  one  I  £auu4 
1^  qiiaatitj  ol  carbonate  of  cojqper.  I  had  not  ftuffioieat  timia 
to  seardi  for  si^riated  markings  on  tlie  rocks,  but  mr  impre4^ 
(don  was  confirmed  in  later  years  by  the  aocount  of  Mr,  W^  Sn 
fif^l,  who  described  the  position  of  the  moraiTie  of  this  ancient, 
ffio^ei^,  Tho  saw^e  indications  are  to  he  found  in  the  Kin0 
Mvow  and  the  FrcunkUn  IRiver" 

It  is  evident,  therefore,  that  the  recent  account  of  all  the 
eharacteiistic  pheAomena  of  glaciation  observed  in  1892  an^ 
1893  by  Messra  Ihi^n  and  T.  B.  Moore*  in  the  same  region^ 
that  is  in  the  neighbourhood  of  Mounts  IFyndall,  Sedgwick, 
and  Murchison,  and  charted  so  clearly  on  Mr.  T.  B.  Moore'a 
accompanying  ma|)8,  confirm  Messrs.  Gould,  Sprent,  and  BbIF)3 
^rlier  observations  ;  and  although  the  later  observers,  Dunn 
and  Moore,  write  as  if  they  were  unacquainted  with  the  much 
earlier  observations  of  the  persons  named,  as  well  as  of  tha 
descriptions  to  be  found  in  my  work  on  the  QeoJogy  of  Tas- 
mania, it  does  not  detract  in  the  smallest  degree  from  the 
vajuable  additions  which  they  have  made  to  our  knowledge  of 
the  evidence  of  former  glacial  action  in  the  alpine  regions  of 
Western  Tasmania. 

The  occurrence  of  what  appears  to  be  the  older  oo». 
gk>iaerates,  so  closely  associated  with  newer  drifts,  and  also 
tearing  ice  marks,  according  to  Dunn  and  Moore,  and  which 
may  possibly  be  local  representations  of  the  debris  of  floating 
or  partly  stranded  ice  sheets,  so  abundantly  manifested  in 
rocksof  Permo-Oarboniferous  age,  in  South^Eastern  Tasmania, 
and  also  in  similar  rocks  in  Victoria  (Bacchus  Marsh),  ancb 
New  South  Wales,  suggest  doubt  as  to  whether  some  of  the 
moraine  stuff,  found  on  the  flanks  of  western  mountains,  upon 
whose  crests  this  older  conglomerate  rests,  may  not  be  coq<» 
founded  at  times  with  the  true  moraine  stuff  of  the  more  recent 
glcLcier  epoch  ;  for  it  is  possible  that  recent  disintegrations  of 
the  older  ioe-marked  conglomerate,  gravitating  over  the  steep 
•lopes,  may  also  be  largely  represented,  and  sometimes  mixed 
up  with  the  more  recent  moraines.  It  is  barely  conceivable, 
however,  that  the  older  conglomerate  would  stiU  preserve  the 
&ier  marks  of  scratches,  striae,  or  groovings ;  but  if  the  les» 
pecishable  rocks  were,  until  recently,  preserved  undisturbedr 
\n  some  peculiarly  favourable  niatrix,  it  is  conceivable  that 
9ome  traces  of  original  markings  might  still  remain  unolK 
Ibteratedi 

.   l^ere  is  one  or  two  feicts  of  very  great  importance  di»« 
oloaed  by  Mr.  T.  B.  Moore's  charts  and  observations  which 

*  **  DisooTery  of  Qlaciation  in  the  Tidnlty  of  Moant  l^dalL  Xasmania."  Bn  T. 
B.  Moore.   (Boy.  Soc,  T^,  1893X 
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deserve  epecial  attention.  First,  as  regards  the  height  up  tx> 
which  the  marks  of  glaciation  are  found,  Mr.  Moore  informs 
us  that  the  surface  of  the  conglomerates,  within  25  feet  of 
the  summit  of  Mount  Tjndall,  is  polished  and  striated,  that 
is,  at  an  altitude  of  3,650  feet.  It  is  evident  here  that  the 
collecting  ground  for  the  snow  to  generate  glaciers  in  the 
small  [remaining  peak  of  25  feet  would  not  of  itself 
adequately  account  for  these  higher  polished  surfaces,  nor  for 
the  supply  of  glaciers  on  all  sides  which  shed  such  extensile 
moraines  as  those  lying  all  around  Lakes  EoUeston,  G^met^ 
Dora,  Dunn's  Boss;  and,  similarly,  the  small  portion 
of  Mount  Sedgwick  remaining  above  the  original 
n^v^  would  not,  of  itself,  adequately  account  for 
its  higher  glacial  markings,  nor  for  the  extensive  moraines 
around  Lake  Margaret,  Hamilton  Moraine  (enclosed  by 
a  circular  belt.  Basin  Lake),  Lake  Spicer,  etc.  The  general 
trend  of  strice  may  as  readily  on  lower  levels  have  the  arrow 
head  of  lineal  direction  turned  the  other  way.  Is  it  not 
conceivable  that  the  great  elevated  catchment  basin  of  the 
great  plateau,  a  little  further  east,  may  have  sent  down,  by 
tiie  existing  deep  channels  of  the  North  and  South  Eldon,  its 
far  mightier  glacier  streams,  which,  obstructed  partially  by 
the  slightly  elevated  plateau  of  Lake  Spicer  and  Lake  Dora, 
might,  nevertheless,  ride  over  them,  abrading  and  scooping- 
out  the  basins  of  the  present  lakes  and  lakelets  in  the  line  of 
their  path,  until  they  were  finally  stopped  by  impact  and 
convergence  with  whatever  local  glaciers  flowed  from  tbe 
crests  of  Mount  Sedgwick  and  Mount  Tyndall,  and  there* 
after  their  united  streams,  producing  the  large  accumulation 
of  moraine  stuff  on  the  2,182  to  2,400  feet  plateau  at  their 
bases,  and  at  their  arrested  or  final  melting  points  ?  These 
remarks,  however,  are  merely  suggestive,  and  are  mainly 
occasioned  by  the  difficulty  of  adequately  accounting  for  the 
moraine  stuff  and  the  extent  of  the  glaciers,  when  so  small 
a  collecting  groUnd  remains  above  the  ancient  n^v^  or  snow 
line  on  the  caps  of  Moun  ts  Tyndall  and  Sedgwick.  At  any  rate* 
Mr.  Moore  has  supplied  us  with  most  valuable  evidence  which 
help  towards  the  solution  of  these  and  other  difficulties,  and 
his  topographical  charts  of  the  leading  features  of  this  inter- 
esting neighbourhood  are  simply  invaluable  to  anyone  who 
wishes  to  study  them.  The  prevalence  of  moraines  at  the 
2,000  feet  level*  both  here  and  Mount  Pelion  and  Lake  Dixon, 
indicating  generally  the  retiring  points  of  the  principal  glaciers, 
are  very  significant,  and  strongly  support  my  former  views  as  j 

to  the  absence  of  evidence  of  glaciation  in  the  lowest  levels,         ^ 
and  also  as  to  the  probability  that  none  of  our  Tasmanian 
glaciers  ever  reached  the  sea. 

The  able  paper  by  Mr.  A.  Montgomery,  M.A.y  Gtevem- 
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ment  Gkologist,  which  has  been  read  to  us  this  eyening,  I 
had  the  privilege  of  reading  beforehand.  It  contains  a  yery 
interestiag  account  of  his  recent  geological  obseryations,  many 
of  which  are  new  and  extremely  interesting ;  but,  aboye  all, 
it  not  only  greatly  extends  our  knowledge  of  glacial  phenomena 
in  Tasmania,  but  we  have  also  a  valuable  examination  of  all 
collateral  eyidences,  which  bear  directly  or  indirectly  on  the 
possible  extent  of  glaciation  in  Tasmania  generally  during  the 
glacial  epoch,  its  intensity,  and  its  cause ;  and  upon  the 
whole  I  am  gratified  to  find  that  his  extended  and  independent 
inquiries  lead  him  to  a  conclusion  similar  to  my  own,  yiz., 
that  although  refrigeration  of  our  climate  was  sufficiently 
intense  during  the  glacial  epoch  to  produce  streams  of  glaciers 
upon  our  alpine  regions  in  the  west,  and  possibly  iu  other 
mountains  further  south,  he  is  inclined  to  believe  that  the 
refpgeration  was  not  so  intense  as  to  cause  the  ice  to  invade 
the  levels  of  our  lowlands.  He  seems  disposed,  however,  to 
expect  the  initiation  of  snowfields  and  glaciers  in  isolated 
mountains  further  east,  but  I  have  given  my  reasons  already 
why  I  incline  to  think  that  the  sm^ler  amount  of  precipita- 
tion, and  possibly  the  milder  local  climate  of  the  eastern  part, 
may  have  combined  to  turn  the  balance  of  summer  melting 
against  winter  precipitation,  and  so  cause  a  pluvial  epoch,  at 
most,  in  Eastern  Tasmania.  This  inference,  in  my  opinion, 
would  harmonise  more  closely  with  all  the  known  facts,  and 
particularly  with  the  total  absence  of  any  clear  signs  of  glacial 
phenomena  among  our  pluvial  terrace  drifts  in  the  lower 
levels  of  Eastern  Tasmania. 

Mr.  Montgomery  is  also  inclined  to  ascribe  a  greater  de- 
nuding power  to  glaciers  in  the  formation  and  deepening  of 
mountain  valleys  and  ravines  than  I  am  myself  disposed  to 
allow.  I  admit  they  are  very  important  agents  in  iutensify- 
ing  the  great  work  of  denudation  in  mountain  valleys,  whose 
channels  have  already  been  deeply  cut  by  flowing  water;  but,  on 
the  whole,  the  real  carver  of  valleys  and  ravines,  and  the  great 
waster  of  land  suifaces  is  great  precipitation,  the  more  mobile 
gravitation,  and  the  infinitely  greater  dissolving  power  of 
water  in  motion.  Valleys  originally  formed  by  water  agency 
determine  the  course  which  glaciers  have  followed,  rather  than 
that  glaciers  have  determined  and  cut  out  the  channels 
of  valleys  in  which  they  have  been  known  to  occur. 
I  am  also  of  opinion  that  the  greater  denudation  of  the 
western  slopes  of  the  great  greenstone  plateau — which,  in 
my  work,  "The  Geology  of  Tasmania,"  I  inferred  that  it 
extended,  probably  at  the  close  of  the  Mesozoic  age,  west- 
wards as  far  as  the  West  Coast  Bange,  which  it  partly 
embraced— was  effected,  and  the  leading  features  carved 
out,  much  as  they  are  now  found,  long  prior  to  our  glacier 
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^p6di,  atid  tfaid  dentkdatit)]!  must  have  been  in  confitailt  ^tA 
bitense  operation  ever  sintjd  the  upheaval  of  the  plateatt 
Even  if  we  allotted  only  a  period  of  2^  millions  of  j-^ts  to 
have  elapsed  between  the  upheaval  of  the  great  gr^nttons 
piatf^au,  while  allowing  a  waste  at  the  atetttge  estimated 
lute  of  one  foot  of  rock  in  3,000  years,  we  must  also  aUoW 
that  denudation,  especially  that  powerful  fortti  of  eating 
back  against  water  courses,  would  have  removed  a 
quantity  of  matter — from  its  ravines  especially--eq^ivatettt  to 
a  uniform  depth  of  838  feet  over  its  whole  area-^  and  thiA 
estimate  in  such  an  elevation  is  probably  far  too  low.  The 
denudation,  which  has  been  effected  even  since  the  earliet 
glacier  epoch  relatively,  could  not  be  a  third  of  thi$  amottiti ; 
and  since  the  maximum  stage  of  the  glacial  epoch,  210,000 
years  ago,  probably  not  a  tenth  of  the  amount  or  denudation 
Irhich  must  have  been  effected  prion  to  the  laber  glaoial 
epoch. 

The  probability  that  our  valleys  would  origint^y  eat 
inward  in  cuts  against  the  vertical  faces  of  the  elevated 
plateau  also  invalidates  any  infei^ences  drawn  from  the  latest 
outs  made  in  its  watercourses  far  in  the  interior  of  the 
upland  regions ;  for  the  beginnings  or  initial  stage  of  a  vs^ey 
system  at  its  original  outer  edge  would  give  widely  different 
results.  However  this  may  be,  Mr.  Montgomery's  observa- 
tions of  recent  action  ckre  valuable^  ^though  some  of  the 
inferences  drawn  by  him  may  not  apply  as  widely  as  he  may 
be  inclined  to  consider  at  the  present  moment.  In  tiie 
greater  number  of  conclusions  formed  by  him,  however,  I 
Cordially  concur.  The  evidence  given  by  him  6f  glacial 
phenomena  in  the  vicinity  of  Mount  Pelion  and  Lake  Eyre 
are  particularly  full  and  clear,  and  leave  not  the  slightest 
doubt  as  to  their  genuine  character.  His  demonstration  of 
the  existence  of  glaciers  flowing  from  the  elevated  regions  of 
Bam  Bluff  and  Moimt  Pelion  (whose  peaks  are  fully  1,000 
feet  higher  than  Mount  Tyndall),  of  their  discharge  of 
moraine  stuff,  of  their  singularly  perfect  roches-motUonneS^, 
a&d  erratics  at  the  2,000  to  2,792  feet  level  near  Lake  Eyre» 
is  simply  complete  and  unassailable.  Hid  paper,  as  a  whole, 
is  the  most  comprehensive  contribution  which  I  have  yet 
Seen  as  regards  the  whole  question  of  glaciation  and  its  sup* 
p^sed  cause,  so  fai^  as  Tasmania  is  concerned.  I  do  not  heiid 
refer  to  Mr.  Montgomery's  views  as  to  the  causes  of  thd 
glacial  epoch  further  than  to  remark  that  he  adopts  in  the 
main  the  view  which  requires  the  concurrence  of  astronomical 
and  favouring  geographical  and  phjrsical  causes,  a  view  which 
I  myself  have  adopted  in  "  The  Geology  of  Tasmania.** 

l?he  whole  subject  of  causation  is  treated  separately  here- 
after. 
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SriBSScsa  of  Qsleat  Glaoiax  Epochs  CoNcnrBBiNo  with 
Obbjlt  OrotiSs  OF  Chakos  m  Obgaj^o   LfF&,   Air» 

ALSO  CONCXIBBBNTLY  WITH  EXCEPTIONAL    TeBBBSTBIAL 
DiSTtnEtBANCBS* 

The  Adoptioii  of  tlie  asia'Oiiomical  theory  ad  tlie  sole  Qktm6 
cf  glacial  epochs  throughout  all  time  satiurally  emted  a  prc^ 
ju£ce  agaiBst  it  in  the  mii&ds  of  many  aMe  geologiste,  beeaxLie 
the  known  records  of  the  rooks>  "v^th  the  exoeption  of,  per^ 
haps,  the  last  two  gteat  ooM  epochs — Tiz.>  "The  gkuneif 
epoch  of  Australasia,"  at  the  beginning  of  the  Pliocene 
(Neogene  of  Tasmania),  and  the  "  ice  age  "  of  Europe  and 
North  America,  in  Pleistocene  age — there  is  not  the  feeblest 
eridence  of  glacial  phenomena  intercalated  within  the  sedi- 
mentary formations,  eyen  going  as  far  back  as  the  close  of 
Permo-Carbonif  erous  times.  This  utter  lack  of  correspondence 
with  the  frequent  recurrences  of  periods  of  maximum  eccen- 
tricity of  the  earth's  orbit  with  winter  in  aphelion  io  any  one 
hemisphere  every  21,000  years,  through  all  this  time,  certainly 
appeared  to  demonstrate  that  the  astronomical  theory  alone 
could  not  adequately  account  for  the  facts. 

The  ** imperfeetwn  cf  (^  record"  theory  of  effacement 
which  was  sought  by  Sir  Eobt.  Ball  and  others  to  form  a 
buttress  to  it,  breaks  down  oompletely  when  closely  and 
widely  inquired  into.  But  perhaps  the  greatest  blow  to  the 
**  imperfection  of  ike  record  "  theory  of  eSacement  in  attempt- 
ing to  show  harmonious  reasons  for  the  total  absence  of  glacial 
pl^nomena  in  the  tertiary  rocks  geiaerally — in  Europe  at 
Imst— corresponding  to  recurring  cycles  of  eccentricity,  is  the 
discovery  of  glacial  phenomena,  consistiDg  of  vast  beds  of 
striated  conglomerates^  polished  rocks,  perfect  roches-^ 
numUnmeis,  and  huge  ice-borne  erratics  in  the  rocks  of  PermC" 
CMfoniferoue  age^  of  nearly  all  countries  in  both  hemi- 
q>heres^  and  thus  even  showing  a  greater  universality  of 
broadly  contemporaneous  intense  glacial  conditions  than 
was  exhibited  during  the  last  '*ioe  age*'  of  Europe 
and  North  America  in  the  Pleistocene  period.  FoTy 
surelyi  if  obliteration  by  denudation,  carried  on  over  a 
loiig  period,  was  considered  to  be  an  adequate  reason  for  the 
removal  of  all  trsLceu  of  glacial  action  in  the  earlier  Tertiary 
rocks  of  Europe,  the  actual  preservation,  umverscdly  of  abuu-» 
dant  and  undoubted  giaciaf  phenomena  in  the  much  more 
remote  Permo-OarhonyT&rovs  rocks,  during  such  a  vastly 
greater  period  of  time,  utterly  collapses  the ''  imperfection  of 
the  record'*  theory  of  cfiaeemeat,  as  applied  to  the  secondary 
and  tertiary  rocks. 

The  older  glacial  epoch  of  PervMhCajtbon^ferouB  age, together 
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witl)  the  glacier  epoch  of  Australia  in  the  earlj  Pliocene^  and 
the  later  ''ice  age"  of  Europe  and  North  America  in 
Pleistocene  age,  are  undoubtedly  thus  shown  to  be  trulj 
exceptional  conditions  recurring  irregularly  and  not  con- 
current with  the  comparatively  frequent  cycles  of  the  earth's 
eccentricity,  except  at  very  wide  intervals  of  time,  when,  pro- 
bably, the  peculiar  combination  of  astronomical,  physical,  and 
geographical  causes  combined  to  produce  those  extreme  and 
exceptional  conditions,  corresponding  to  the  three  almost 
universal  glacial  or  cold  epochs,  of  which  the  rocks  contain 
the  most  abundant  and  undoubted  evidence. 

GlaciaIi  Epochs  Habmokisino  with  Great  Cyclbs  or 
Chanob  in  the  Plant  Life  of  Austbalia  abb 
Tasmania. 

The  acceptance  of  the  *' exceptional  occurrence**  view  of 
glacial  epochs  is  also  strongly  corroborated  by  the  great 
cycles  of  organic  changes,  especially  as  regards  plant  life. 

Thus,  about  the  time  of  the  glacial  epoch  of  Permo- 
Carboniferous  age,  the  original  flora  of  Australiaand  Tasmania 
consisted,  mainly,  of  the  following  characteristic  genera, 
viz.,  GlossopUris^  Gangamopteris^  Nocggarathiopsis^  Schizoneura^ 
Lepidodtndron, 

After  the  Fermo-Carboniferous  glacial  epoch,  correspond- 
ing to  the  ushering  in  of  the  milder  Mesozoic  age,  the 
old  flora  of  PermO'Carhonifcrous  age  suddenly  died  away 
completely.  Not  a  vfstige  remained/  The  Mesozoic  roclra 
then  became  almost  suddenly  characterised  by  the  abundance 
of  the  following  plant  forms,  viz.: — Pecopteris,  NeurofUris^ 
SpheTLopteris,  Thinnfeldia,  Cyclopteris,  Tceniopteris,  Odordop' 
teris,  Sagenopteris,  Alethopteris,  Phyllotheca,  AnHularia, 
PodozamiteSf  Pterophyllum,  Otozamites,  Sphenozamites,  Brachy- 
phyllum,  TaxUes,  Sequoites,  Walchia^  CunninghamiteSy  Arau^ 
carites,  Baihra,  Saiisburia,  Ginkgophyllum,  Zeugophyliites^ 
(Poa-cordiates). 

At  the  close  of  the  Mesozoic  age  in  Tasmania  all  its  rich  and 
varied  flora  in  its  turn  disappeared,  or  ^*  yielded  to  the  great 
law  of  death ;"  and  although  for  the  most  part  no  marine 
beds  intervene  between  our  Fpper  Mesozoic  rocks  and  the 
immediately  succeeding  Lower  Tertiary  leaf  beds,  the  flora  of 
the  latter  were  "  brought  to  the  birth  and  ushered  upon  the 
scene"  suddenly,  and  appearing  locally  as  if  a  new  creation. 
But  it  is  significant  that  this  sudden  change  is  exactly 
isochronous  with  an  unparalleled  eruption  of  igneous  rocki 
(later  greenstone)  concurrent  with  widespread  convulsions  of 
the  older  strata.  These  greenstones  even  now  are  so  wide- 
spread as  to  form    the    leading  physiographical    features 
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throughout  the  mountains  and  lowlands  of  the  island.  At 
the  time  of  eruption,  probably  recurring  at  intervals 
over  a  long  period,  it  seems  as  if  the  conditions  for 
plant  life  were  everywhere  impossible.  There  is  no 
evidence  at  this  time  of  glacial  phenomena,*  but  as  Mr. 
J.  S.  Gardner  has  arrived  at  the  conclusion,  from  the  study 
of  fossil  floras  and  "  strong  negative  and  positive  evidence," 
that,  although  there  were  no  intense  glacial  effects,  there  were 
alternating  warm  and  colder  conditions  produced,  most  pro- 
bauly  due  to  astronomical  causes  alone,  and  therefore  it 
seems  probable  that  our  great  eruptive  period,  which  destroyed 
our  Mesozoic  flora,  may  have  been  concurrent  with  a  cold 
epoch,*  due  perhaps  to  less  intense  eccentricity  of  the  earth's 
orbit,  and  thus  showing  a  correspondence  with  the  next  great 
eruptive  period  (basalt)  which,  concurring  with  more  potent 
astronomical  and  geographical  conditions,  during  our  glacier 
epoch  at  the  commencement  of  our  Neogene  period  (Pliocene), 
the  whole  of  our  rich  and  varied  Tertiary  flora  was  similarily 
suddenly  and  almost  completely  destroyed,  locally  at  least. 

These  three  great  changes  in  our  flora,  therefore,  corres- 
ponding with  the  exceptional  glacial  epochs,  and  also  corres- 
ponding closely  with  the  periods  of  great  physical  convulsions, 
go  to  show  that  there  is  an  underlying  bond  of  connection 
with  exceptional  concurrences,  at  remote  intervals,  of  astro- 
nomical, physical,  and  geographical  causes,t  a.nd  that  the 
combination  of  the  three  latter  causes  is  essential  to  the  initia- 
tion of  conditions  which  produce  glacial  epochs  contem- 
poraneously in  widely  separated  parts  of  the  globe.  The 
universality  of  glacial  action  towards  the  close  of  the  Pemuh 
Carboniferous  age  is  testified  by  the  following  observations  of 
their  occurrence  in  rocks  of  different  countries. 

EVTDBNCB   OF   QlACIAIi   AcTION   IN  EOCES    OF   THE 

Pbbmo-Oabbonifebous  Agb. 

Tasmania, — It  is  fully  nine  years  ago  (1884)  since  I  first 
oommunicated  to  the  Eoyal  Society  of  Tasmania  my  discovery 
of  evidences  of  ice  action  in  the  rocks  of  Permo-Carboniferoua 
age  at  Maria  Island.  In  the  year  1886  I  made  a  further  dis- 
covery of  similar  evidences  of  ice  action  in  the  shape  of  huge 
erratics  and  polished  blocks  of  the  harder  rocks  foreign  to 
the  neighbourhood,  in  the  same  formation,  at  One  Tree  Point, 

*  Dana  reoognised  the  close  of  the  cretaceous  period  as  "  an  epoch  of  cold." 

t  This  oonclasion  is  in  hannony  with  the  originally  expressed  opinions  of 
Amsiz  and  Dana,  according  to  Dr.  Wallace's  account  (p.  222—"  Island  Life)." 
**  Agassig  appears  to  have  been  the  first  to  suggest  that  the  principal  epochs  of  life 
extermination  were  epochs  of  cold  ;  and  Dana  thinks  that  two  at  least  of  such 
epochs  may  he  recognised  at  the  close  of  the  paleozoic  and  of  the  cretaceous 
periods."  To  which  we  may  certainly  in  Australasia  add  a  third  at  the  close  of  the 
paleogene  period  (miocene)  concurring  with  the  great  glacier  epoch  of  Australasia. 
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5runi  Island.  Since  that  time  I  liave  obtained  abnndani 
^vi(ience  in  rocks  of  the  same  age  throughout  Sontii-eastem 

Tasmania. 

Everywhere  these  ice-borne  conglomerates  and  erraidcs  are 
fgund  in  mor^  or  less  barren  layers  of  the  lower  marine  beds, 
locally  kAown  as  "Mudstone  Rocks."  In  places,  however,  aa  at 
Beltana,  near  Hobart,  Bedlam  Walls,  Blackman's  Bay  Heads, 
Variety  Bay,  Adventure  Bay,  Esperance,  and  Eaglehawk 
NQck,  the  dropped  erratics  and  conglomerates  are  associated 
in  dense  white  or  yellow,  close-grained  mudstones,  with  tha 
Allowing  organisms : — 

SpirifQia  Darwinii       ^..         ....  J*  Morris* 

„         Ste2}eieoki     ...        .♦.  d^  Kou, 

„         coayoluta PhiUips. 

„        glaber  W>  Martin. 

„        tai9maniQi]^s  •••  J*  Morris. 

TerebraUta  saoculus  ...        ...  J.  de  C.  Saw. 

Sa^guinolites  EtUeridgei       ...  de  Kan. 

„  undatuat  ...  /.  Z>.  ii><wwi. 

Pacby4omu3  carinatua  ...  /.  Morris. 

Bdmondia  ovalia         ^^         .••  M,  Af,  Johmstess. 

Aviculp-Pecten  limaformif    .•.  /  Morris. 

Tellinomya  Ethericte^  ...  R.  M.  Johm^uu 

PlatyschisBia  occula J,deC,  Sew. 

Orthonata  oompressa J,  Morris^ 

Astavtila  i^h^rea       ..«         «••  Dana. 

Th^ca  lanceolata         ...         ...  /.  Morris. 

Gc^iatitea  niicKOi«phalu0       ...  /.Morris, 

„         Btrictu8      ...        .««  jDamL 

Al]30,  among  other  forms,  a  sbray  fragment  bearing  a  clieac 
impression  of  the  well-known  fern,  GangamopUris  spathsUaiiij 
M*Coy, 

The  erraitica  geoearaU;^  are  found  in  tiie  middle  or  lower 
horizons,  and  are  nowhere  associated  with  the  fine  laminated 
zones  almost  wholly  made  up  of  the  remains  of  the  common 
lace^like  E^iesbelliaB.  There  can  be,  therefore,  so  poaAle 
doubt  86  to  the  age  of  the  rocks  in  whidi  l^e^  ioe4Mva0> 
conglomerates,  and  erratics,  occur. 

For  the  most  pairt  the  poliahed  or  angular  pebbles,  boulderm 
or  angular  blocks,  occur  singly,  embedded  in  what  most  ha^e 
been,  at  the  time  of  deposition,  ao  exceedingly  soft,  fine* 
bomogeneous  mud,  showing  ia  tiiese  beds-  scarce  a  traes* 
of  lamination.  In  some  places,  however,,  they  occur  iji 
thin  lenticular  patches  as  an  irregular  conglomerate  bed. 
The  rocks  are  either  polished  or  angular  pebbles,  or  blocks 
grading  from  small  pebbles  to  blocks  over,  a  ton  in  wei^it^ 
principally  composed  of  various  kinds-  of  granite,  gneisa». 
^aartzitesi  n^ica-schists,  slates^  quartz-rock,  all  being.  lodEs. 
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fdr^!^  to  ih^  locaHtiei  ih  which  ttey  are  found.  The  larger 
erratic^,  c6inpo86d  of  granite  or  quartzite,  generally  occur 
amglj,  ani  appear  aa  if  they  had  teen  quietly  droppec(  iipoii 
ihe  dbft  muddy  ftoot.  from  floating  ice.  The  polished  sides  of 
ihairy  of  them  plahiiy  indicate  ice  action,  and  certainly  the 
icuge  g^gfe  granite  aiid  quartzite  blocts  found  at  Beltana, 
Onfe  Trte  Point,  Bruni,  Bedlam  V^atls,  and  Maria  Island, 
weighing  respectively  from  half  a  ton  to  over  a  ton,  could  nol 
fia^d  been  transported  to  their  present  position  in  the  original 
ioft  inudidy  bottom  of  the  ancient  aiid  comparatively  sTjallow 
itearfloOr,  ex66pt  by  the  Agency  of  floating  ice.  Althoughi 
here  no'  favouralbte  conditions  Occur  for  tracing  fine  markings 
</f:  ^ri86  Of  gi'ooviog^,  the  cumulative  evidence,  otherwise^  is 
^rteinly  conclusive  in  referring  the  ti'ansport  of  these  con- 
glomerate and  hug:e  erratics  to  ice  agency. 

TH^  mtidston:e  feds  in  Which  lihe  erratics  occur  are  nW 
^eryWhei^e  cross-jointed  in  the  lilost  curious  fashion. 

At  Eaglehawk  I^'eclr,  at,  a  place  famously  known  to  the 
furious  aight-seeif  as  the  "  Tesselated  Pavement,"  the  wonder- 
ful regularity  of  the  cross- jointing  is  marvellously  perfect.  1% 
is  ciuiQus  to  observe  that,  whether  the  jointing  be  perfect  or 
irregular,  they  cut  through  small,  hard,  polished  pebbles  op 
quartz  blocks  as  though  they  formed  a  perfectly  homogeneous 
substance  with  the  now  hardened  mudstone  matrix.  In  the 
large  granite  erratic,  over  half  a  ton  weight,  on  the  shorQ  at 
Beltana,  several  joints,  some  fine  as  a  hair,  others  coarse,  con- 
tinjUijus  with  those  of  the  mudstone,  meet  and  intersect  in  the 
solid  ^ey  granite  and  divide  it  as  completely  as  in  similar 
cross  joii^tings  in  the  now  homogeneous,  hard,  and  siliceous 
mud  rock  itself.  This  feature  of  the  cross- jointing  is  con- 
atiant  everywhere  in  the  planes  in  which  the  erratics  occur. 

It  is  possible  that  some  of  the  thick  conglomerate  beds 
occurring^  ill  the  vicinity  of  Mount  Tyndall,  Mount  Lyell,  and 
Mount  Owec,  in  which  marks  of  ice  action  are  reported  to 
Lave  been  recently  discovered  by  Messrs.  Dunn  and  Moofe^ 
mity  yet  prove  to  belodg  to  the  same  horizon. 

Aush-ah'a.—WhsLt  is  known  among  Ai 
the  "  gla<jial  conglomerates"  of  Victor 
BacchiisMafsh,  Wild  Duck,  and  in  other 
the  best  evidences  in  Australasia  of  gla 
scaile  ih  rocks  deposited  towards  the  close 
ferous  aj^.  It  is  now  about  2?  years  ago 
COiiifloihemtes  wiBre  first  referred  to  thi 
Sir^E.  Daintreei,  whose  view  of  their  mo 
after  oohfiitoed'  by  Dr.  A.  E.  C.  Selwyn 
the  year  1886,  further  confirmed*  the 
tre^arid'  Sdv^,  and^corrielated  tl^ci  d 
gi^ilbiel  pfaettomeii^'  occurnng  in*  the  ]N 
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South  Wales,  and  with  the  Talchir  aod  Salt  Bange  ice-borne 
conglomerates  of  India,  whose  position  isknown  to  be  of  Permo- 
Carboniferous  age.  Other  observers,  notably  Mr.  J.  E.  Dunn, 
F.Q.S.y  have  conclusiyely  shown  bj  the  abundant  proofs  of 
glacial  action  that  the  conglomerates  of  this  region  hare  beeo 
transported  thither  by  floating  ice,  as  in  the  case  of  the  con- 
glomerates and  erratics  of  a  similar  horizon  in  New  Soath. 
Wales  and  Tasmania. 

Mr.  Dann  states  that  the  conglomerate  is  spread  OTer  a 
wide  area  on  both  sides  of  the  dividing  range,  and  particularly 
at  Bacchus  Marsh,  Wooragee,  Wahgunyah,  Eutherglen,  The 
Springs,  El  Dorado,  Tarrawinga,  Badaginnie,  Wild  Duck 
Creek,  Carisbrook,  and  the  Gordons.  Its  thickness  is  stated 
to  be  over  100  feet  at  Bacchus  Marsh  and  in  a  shaft  at 
Wooragee^ 

It  contains  granites  in  great  variety,  gneiss,  schist,  quartz 
rock,  etc.,  the  great  mass  being  derived,  as  in  Tasmania,  from 
schistose  and  other  ancient  rocks.  The  material,  Mr.  Puxin 
states,  "  ranges  in  size  from  the  finest  silt  up  to  great  blocks 
several  feet  across,  and  weighing  in  some  cases  probably  from. 
20  to  30  tons, 

**  From  the  well  rounded,  almost  polished  pebble  boulder 
to  the  rough  angular  fragment  of  rock  that  has  been  lorn 
from  its  parent  mass,  and  not  subsequently  abraded,  all  are 
represented  in  these  conglomerates."  Elsewhere  Mr.  I>unn 
states  that  ''Not  only  are  the  pebbles,  etc.,  scored  and 
scratched,  but  great  numbers  are  rubbed  on  one  or  more  sides 
f facetted)."  From  the  occurrence  of  the  same  genus  of  ferns 
(either  Glossopteris  or  Gangamopteris)  occurring  in  similar  ice- 
borne  conglomerates  in  the  Dwyka's  or  Ecca  beds  of  South 
Africa  and  in  New  South  Wales,  Mr.  Dunn  believes  them  to 
be  of  the  same  age,  /.^.,  Permo-Carboniferous» 

Other  Countries. — Similar  evidence  of  glacial  action  in  the 
corresponding  Permian  of  England  has  long  been  made  known 
to  geologists  by  Mr.  Bamsay. 

Thus  m  England ;  Talchir  and  Salt  Bange,  India  ;  Dwyka 
conglomerates.  South  Africa  ;  Bacchus  Marsh  conglomen^ies, 
Victoria ;  and  in  similar  conglomerates  in  Now  South  Wales 
and  Tasmania,  we  have  abundant  evidence  in  rocks  of  the 
same  Permo-Carbonifefous  age  in  widely  separated  regions  of 
both  hemispheres,  that  a  general  refrigeration  of  climate  oc- 
curred near  to  the  close  of  the  Permo-Carboniferous  age,  indi- 
cating that  a  general  refrigeration  of  climate  of  great  intensity 
txistedy  probably  due  to  exceptional  combination  of  astronomical^ 
physical^  and  geographical  causes^  as  in  the  glacier  and  facial 
epochs  of  Pliocene  and  Pleistocene  ages  respectively  ;  and  we  may^ 
therefore,  safely  term  the  older  period  in  which  such  phenomena 
has  occurred — the  ancient  glacial  epoch  of  Permo-Carboniferous  age. 
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The  Causes  of  Qlacial  Epochs. 

Mr.  Scarles  Y.  Wood,  jun,,  enumerates  no  less  than  seven 
different  causes  which  have  been  advanced,  more  or  less 
strenuonslj  at  various  times  bj  different  persons,  to  account 
for  the  marked  changes  in  climate  of  which  the  record  of  the 
rocks  bear  mimistakable  evidence.    These  are — 

1.  A  decrease  in  the  original  heat  of  the  planet. 

2.  Changes  in  the  obliquity  of  the  ecliptic, 

3.  Changes    in    the    position    of    the   earth's   axis    of 

rotation. 

4.  A  variation  in  the  amount  of  heat  radiated  from 

the  Sun. 
6,  A  variation  in  the  temperature  of  space. 

6.  The  combined  effect  of  the  precession  of  the  equinoxes 

and  of  the  eccentricity  of  the  earth's  orbit. 

7.  Changes  in  the  distribution  of  land  and  water.     To 

these  we  must  add  another,  or  rather  the  combina- 
tion of  the  last  two,  as  ably  put  forward  by 
Dr.  Wallace  in  his  "  Island  Life,"  viz. : 

8.  A      particular    distribution    of     geographical     and 

physical  conditions  operating  concurrently  with 
high  eccentricity  of  the  earth's  orbit  with  winter 
in  aphelion. 

As  regards  the  first  five  supposed  causes,  I  follow  Dr. 
Wallace  in  rejecting  them  on  the  grounds  that  they  are 
either  inadequate,  taken  singly  or  in  combination,  to  explain 
the  whole  of  the  known  phenomena  associated  with  glacial 
epochs,  or  there  is  no  geological  evidence  which  reveal  their 
occurrence. 

There  remain,  therefore,  only  two,  taken  singly  with  the 
third,  which  demand  their  causal  concurrence. 

Before  entering  upon  a  discussion  as  to  the  efficiency  or 
otherwise  of  the  principal  hypotheses  which  would  at  least 
explain  the  observed  dynamic  effects  of  former  glaciation,  and 
which,  after  all,  are  the  only  phenomena  that  require  special 
explanation  from  a  geologist's  point  of  view,  it  is  necessary 
to  mark  strongly  the  distinction  between  (1)  a  period  of 
abnormally  law  temperature  in  a  given  region,  and  (2)  glacial 
action,  per  se,  in  the  same  region.  In  ordinary  discussions  on 
probable  causes  of  glaciation  the  two  ideas  are  mixed  up,  or 
appear  to  signify  the  same  thing,  and  consequently  not  a 
little  of  the  antagonism  between  some  of  the  advocates  of  the 
geographical  theory  and  the  astronomical  theory  respectively  is 
due  to  the  lack  of  precision  with  which  they  grasp  the 
essential  differences  which  exist  between  them. 

The  mere  lowering  of  temperature  throughout  the  various 
zones  of  isotherms  of  any  one  hemisphere  during  a  period  of 
extreme  eccentricity  with  winter  in  aphelion^  as  first  demon- 
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strated  by  the  late  Br.  CroU,  wd  as  Ifirtplj  coDfirmed  ancl 
amplified  in  some  particulars  by  Sir.  Bobert  Bail  %iid 
others,  would  no  doubt  cause  the  limits  of  the  polar  ice  cap 
to  extend  coDsiderablj  towards  the  lower  latitudes.  But  this 
result  would  not  of  itself  inyolye  the  djnamip  effects  of  glacia- 
tion  without  (1)  the  agency  of  highlands,  and  (2)  without 
gufficient  precipitation  of  moisture  to  turn  the  balance  in  eacfi 
separate  locxditj  against  tlie  loss  bj  melting  during  the  short 
but  excessive  heat  of  summer.  Inasmuch  also  as  the  now 
depresi^  ifjpchional  of  the  n^v^  or  snpw  line,  the  result 
of  the  astronomical  cause,  would  still  continue  to  rise 
m  ^eigl^t  towards  the  i^quator,  there  would  (3)  still 
De  a  point  or  isothermal  line  towards  the  Equator,  beyond 
which  the  lowered  temperature^  from  astronomical  causes, 
"pquld  be  ipadequate  to  produce  the  freezing  of  water  Tspour 
near  to  the  earths  surface,  even  ip  cases  where  the  latter 
ftttained  to  a  copsiderfibie  height,  yet  falling  short  of  it» 
^i\\\  more  ele^vated  s^ow  line  isochional. 

On  t^x^  other  ^land,  the  evidences  of  former  glaciation  in 
any  one  place  a^e  only  direct  proof  that  the  particular  area 
affected  was  formerly  subjected  to  conditions  involving  a 
femper^t^re  ^t  or  telow  B2°  F.,  but  they  do  not  directly  deter- 
mine whether  the  area  ^o  affected  was  mainly  influenced  bj 
(1)  a  general  change  in  the  regional  temperature  ot  tiiat  place, 
du9  to  astronomical  cause?;  or  (2)  by  geographicar  and 
phjBic^I  cai^s^s  wh^^h,  subsequent  to  the  g^^cial  action,  of 
f^mch  evidence  remains,  may  |;iave  operated  in  lowering  tba 
fpiountain  cap  below  the,  influence  of  normal  temperature  of 
the  existing  sno^f  line  isochip.Qal*  above  which  it  maj  harB 
formerly  reared ;  or  (3)  by  alteration  in  the  distribution  ofi 
kfUd  an^  water  in  tt\e  same  region^  and  thetr^lDy  iJtering  the 
thermal  currents  pf  ay*  and  pce^n^  ??hei:eby  the  isotherm  of  a 
l^rmer  ^limate,  as  m,  L%b;radpr,  may  have  been  changed — 
with  or  without  th^  conjunction  of  astronomical  causes — ^toaa 
^otlbi^]|7n  like  that  of  Irela,nd.  Notwithslandliig  all  sach 
^ualifi,ca,tioi;)S  which  ai;ise  in  tbp,  mind  wheo.  dealing  with  tkflr 
Ujiilder  an,d  detacbed  examples  of  former  glaciAtions  whvob 
9ccur  on  tbp  border  lipp  of  lattitudes  lying  almoat  beyond  tna 
fcope  of  t\(^  aBtronpmi,ical  cauj^e  to  produce  intemM^ 
in9tjeoi:plogic£^  ^hangps—as  on  loTflsands  in  lower  lati'> 
^u,dfa— i^  19  Silmost  conclu^ivp.  tW  it  woj^  i»qaix€i 
a  g^n^n^l  a9tro];iO]ni<^al  Qa,u8.p^  in  comj^inatioai  wiUi 
tne  gepgniphical,  to  account  for  that  intense,  form  of 
glaciiS  action  which  repp^ited  itself  after  a  smtsll  gpplpgmil^ 
UfteryaJf  of  tim^.  in  Kprt^hem  Europp,  and  in  D^^h  ijQerfoi^ 
during  the  pleistocene  pfiiriod-  Hpw  far.  a-ny  one^  of  these 
^uses  would  1^  to.  account  for.  8,11;  the  Ipdown  pyidience.  of 
gJ^aJ,  phenoinena  in  the  younger  ro^ks.  pf  bo^  hmisphexeft 
ij)  l^i^t  r^al^d  when  wp  cpnsider  the  matter  moro  clp^eV* 
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%Ihx   Objisctions     which    SnOGBBT    Tbkmsblyes    when 

AtSSMFTINO  to  EiPIiAIN  TBB  PHMOMBirA  07  QlAOIA/* 
TION  IN  BOTH  HsttlSPHEBBS  BT  BBFEBBNCl!  tO  THiS 
ASTBONOMICAL  ThBOBT   TAKEN   BT  ItSBLV. 

As  my  object  is  to  go  fitraight  to  the  root  of  the  difficulty 
of  explainiog  the  intense  form  of  glaciation  over  Korthera 
Europe  and  North  America  during  the  pleistocene  period  by 
reference  to  the  astronomical  theory  alone^  I  will  at  oncd 
ffrant  that  the  necessary  amount  of  precipitation  and  vapour, 
uie  thermal  currents  of  air  and  ocean,  the  elevation  of  the 
land,  the  distance  of  inland  regions  from  vapour-producing 
sources,  and  the  difference  in  latitude,  would  result  in  pro- 
ducing all  those  yariable  effects  upon  isotherms  and  amount 
of  snowfall  within  the  same  latitude  as  they  are  known  to  do 
at  present ;  althoogh  we  must  anticipate  greater  intensity  of 
effect,  and  a  greater  extension  of  the  isotbernl  of  frost  at 
sea  level,  together  with  a  general  lowering  of  the  snow  level 
or  tl€sL 

Thus,  though  it  must  still  be  contended  that  geographical 
and  physical  caiuies  would  continue  to  operate  in  producing 
some  such  variations  in  isotherms,  and  in  the  variableness 
of  the  distribution  of  snow,  even  in  the  same  latitude,  of 
even  in  different  faces  of  great  physical  barriers  such  as  lofty 
mountain  chains,  it  is  still  quite  conceivable  that  the  astron- 
omical cause  alone  mi^ht  adequately  account  for  the  glacial 
epoch  of  Europe  and  North  America,  as  well  as  fotthemildef 
^ects  of  glaciation  exhibited  in  the  rocks  of  Australia. 

l!he  real  difficulty  to  the  acceptance  of  the  adequacy  of  the 
astronomical  theory,  tak^n  by  itself^  is  as  much  due  to  its  lacli 
of  consistency  with  astronomical  facts  as  it  is  to  its  inadequacy 
f o  explain  the  facts  of  geology,  and  in  the  latter  case  — nof 
io  much  as  regards  positive  evidence  in  respect  of  glaciaf 
effects  tLQiuaUj  preserved  in  our  rocks,  as  for  its  inadequacy  td 
explain  the  absence  of  glacial  effects  at  numerous  points 
within  the  tertiary  period  corresponding  with  the  cycles- 
of  extreme  eceentrici^*  of  the  earth's  orbit  combined 
with  winter  in  aphelion;  many  of  which  Were  as  great, 
and,  at  two  cycled,  enormously  greater  than  in  the  pleis- 
tocene period^  where  alone  correspondence  appears  \,6 
pccur.  To  be  consistent  with  itself >  therefore,  it  must  demand 
that  similar  effects  of  glaciation  in  both  hemispheres  in  the 
ttime  latitude,  or  nearly  so,  should  be  produced  at  intervals, 
ioA  in    intensity    corresponding    wiUi   the    recurrence    of 

Tliir  !»•»  tlM  — wiinyHon  tiu<r  Dik  CMl*4  calonlaUont  of  pMods  of  ^gia^ 


Iridtf  mlcilated  for  tbe  last  8  milUoni  «re  relativel j  correct,  if  not  absolute  m  : 
Hsd  tWtfaere-wertf  iiuuiy  cyd«»  irlttJn  tfbe  calfaoMie  t^  afoti^  t«N>  M  iMm  iM4 
■■■iiiwiU graator  tkirthe  lat» i»Mckir«ip|wed  ^tbttmfonA  wWi  tfc»  nfmlkh 
i  of  I»Ml0toocDe  age; 
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astronomical  periods  of  extreme  ecoentricitj  with  winter 
in  aphelion,  alternately  everj  10,500  years  in  each  hemi- 
sphere. There  is  not,  however,  the  slightest  evidence  of  gioMl 
epochs,  such  as  that  of  the  pleiostecene  period  in  Europe  and  North 
America,  occurring  within  the  tertiary  period,  corresponding^ 
to  the  recurrence  of  cycles  of  extreme  eccentricity.  Indeed^ 
the  double  or  repeatea  recurrence  of  a  glacial  epoch  within. 
the  pleistocene  period  in  the  Northern  Hemisphere,  and  pro- 
bably the  glacier  epoch  towards  the  close  of  the  tertiaij 
period  in  Australasia,  appear  to  be  peculiarly  exceptional  oc- 
currences within  the  whole  range  of  the  Cainozoic  period. 

Both  Dr.  CroU  and  Sir  Robert  Ball  clearly  perceived  the 
difficulty  presented  by  the  lack  of  evidence  of  earlier  glaci&- 
tion  in  our  rocks  corresponding  to  former  recurrences  of 
cycles  of  maximum  eccentricity.  The  latter  dismisses  this 
serious  difficulty  far  too  curtly,  by  allusions  to  the  alleged 
imperfection  of  the  recor Js  of  the  rocks,  and  to  the  perishable 
nature  of  boulder  clays,  rendering  them  peculiarly  liable  to  be 
washed  away ;  and,  as  regards  moraines,  erratics,  etc.,  he 
adds, ''  The  advent  of  one  ice  sheet  ploughs  away  the  traces  of 
preceding  ice  sheets."  But  surely  some  definite  traces  ought 
to  be  found  intercalated  among  the  many  well-preserved 
beds  of  the  equally  perishable  sediments  of  the  tertiary 
formations  within  the  region  covered  or  affected  by  the  last 
great  spread  of  ice  during  the  pleistocene  age.  Beferenoes 
to  the  rate  and  amount  of  denudation  by  atmospheric  and 
other  causes,  based  upon  the  amount  of  sediments  held  in 
suspension,  and  solutions  derived  from  the  waste  of  the  land 
in  rivers  flowing  into  the  ocean,  may  be  fairly  correct,  but 
surely  this  waste  is  not  composed  entirely  of  the  latest  formed 
deposits.  The  destruction  ever  going  on  in  our  rocks  does 
not  operate  so  intensely  upon  the  latest  layers  formed  as 
upon  particular  areas  whose  slopes  and  troughs  favour  the 
rapidly  erosive  action  of  the  great  destroyer,  water  in  motion  / 
and  this  action  operates  in  vertical  cuts  and  gashes  through 
the  envelopes  of  whatever  strata  may  be  underneath,  rather 
than  in  sweeping  away  all  trace  of  the  most  recently  formed 
layers,  many  of  which  must .  occur  in  such  situations  where 
they  were  covered  and  permanently  protected  by  the  newer 
sediments  in  course  of  formation,  and,  perhaps,  largelj 
derived  from  the  immediate  waste  of  the  very  oldest  rocln. 

Why,  therefore,  should  we  not  expect  fairly  complete  vertical 
fragments  of  ancient  boulder  clays,  moraine  stuff,  erratic 
drifts  and  in  the  tertiary  formations  at  least,  as  commonlj 
as  we  do  of  contemporaneous  clays,  deposited  gravels,  lignites 
and  sediments,  equally  perishable  stuff,  otheiwise  derived  ? 
This  is  not  the  only  <£fficulty  which  bars  the  way  to  the 
acceptance  of  the  astronomical  theory  taken  by  itself  in 
adequately   accounting    for    the  glacial  epoch  of  Northern 
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Xhirope  and  North  America  during  the  pleistocene  age.  For 
if  the  general  belief  of  Australasian  geologists  be  correct  that 
the  great  glacier  epoch  of  Southern  Australia,  Tasmania,  and 
New  Zealand  occurred  prior  to  the  pleistocene  age  of  Earope» 
and  probably  at  a  point  of  time  contemporaneous  with  the 
pliocene  of  Europe,  the  astronomical  theor?  alone  would  be 
an  inadequate  explanation  of  the  whole  facts.  It  is  generally 
believed,  however,  that  during  the  pleistocene  period  Austral- 
asia had  experienced  a  pluvial  epoch  almost  the  parallel  o£ 
corresponding  northern  latitudes — North  Africa  and  Syria — 
during  the  glacial  epoch.  Thus,  in  a  very  able  address 
recently  delivered  by  Professor  Jas.  Qeikie,  D.C.L.,  LL.D., 
F.B.S.,  as  President  of  the  Geological  Society  of  Edinburgh, 
lie  states : — * 

*•  But  while  the  conditions  in  Northern  and  Central  Europo 
were  markedly  glacial,  further  south  only  more  or  less  isolated 
snow-capped  mountains  and  local  glaciers  appeared — such,  for 
example,  as  those  of  the  Sierra  Nevada,  the  Apennines, 
Corsica,  the  Atlas,  the  Lebanon,  etc.  In  connection  with 
these  facts  we  may  note  also  the  Azores  were  reached  by 
floating  ice ;  and  I  need  only  refer  in  a  word  to  the  evidence 
of  cold,  wet  conditions  as  furnished  by  the  plant  and 
animal  remains  of  Southern  Europe.  Agaitij  in  North  Africa 
and  Syria,  we  find  in  now  dessicated  regions  widespread  fluvia* 
HU  accumulations,  which,  in  the  opinion  of  a  number  of 
competent  observers,  are  indicative  of  rainy  conditions  contem- 
poraneous with  the  glacial  period  of  Europe,^* 

I  have  marked  the  latter  portion  with  italics  for  the  pur- 
pose of  drawing  particular  attention  to  the  fact  that  the 
geographical  position  of  Australia,  at  leist,  in  southern  lati- 
tudes corresponds  exactly  with  the  position  of  North  Africa 
and  Syria,  in  northern  latitude.  If,  therefore,  the  causes 
which  produced  the  great  glacial  epoch  in  Northern  Europe 
did  not  extend  glacial  eS.  'cts  into  Syria  and  North  Africa, 
why  should  some  Australian  geologists  expect  intense  glacial 
effects  in  Australia,  seeing  that  corresponding  latitudes  in 
the  Northern  Hemisphere  only  experienced  mild  glacial 
effects  on  high  mountain  slopes,  and  only  an  increased  rainfall 
on  lower  levels.  If  the  opinion  of  our  most  competent  geo- 
logical observers  in  Australia  be  correct,  an  increased  pluvial 
action  in  Australia,  Tasmania,  and  New  Zealand  are  the  only 
contemporaneous  effects  obseiTed  during  the  pleistocene 
period,  as  in  corresponding  latitudes  in  Syria  and  North 
Africa  ;  and  thus  far  there  is  harmony  with  the  astronomical 
theory.  But  if,  in  the  opinion  of  the  same  observers,  the 
isolated  snow-capped  moimtains  and  local  glaciers  of  Southern 

*  '*Sappo0ed  Oauaes  of  the  Oladal  Period :"  Professor  Jas.  Geilde,  D.C.L.,  LL.II., 
f  .B.&    (Trans.  Edin.  GeoL  doc,  p.  212.) 
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▲ustralm  and  Tasmama,  ajid  the  more  intense  glacier  period 
of  Mew  Zealand,  indicating  a  still  more  marked  refrigeration 
of  climate,  occurred  anterior  to  this,  namelj,  in  tne  pKo- 
oene  period,  it  wonld  prore  that  geographical  and  physical 
caaseB  must  be  added  to  the  astronomical  before  we  can 
adequately  account  for  the  special  refrigeration  of  Nortii^iL 
and  Central  Europe  at  a  later  epoch. 

From  indepeQdent  reasoning,  based  mainly  on  the  absence 
of  evidence  of  glaciation  in  the  earlier  tertiary  rocks  o 
Europe,  corresponding  to  former  cycles  of  even  greater  in- 
tensity of  the  eccentricity  of  the  earth's  orbit  than  occurred 
during  the  pleistocene  period.  Dr.  Wallace  and  Mr.  Searlet 
V.  Wood,  jun.,  arrive  at  an  exactly  similar  conclusion,  viz., 
the  necessity  of  the  concurrence  of  geographical  and  astro- 
nomical caiiises. 

There  is  one  remarkable  point  connected  with  the  supposed 
earlier  occurrence  of  the  glacier  period  of  Australasia,  which, 
if  confirmed,  will  be  a  strong  argument  in  favoar  of  the 
pcftency  of  the  astronomical  theory,  considered  at  any  rate  aa 
a  constant  and  ntoessary  major  element  or  great  co-efficieiit 
In  the  causation  of  great  glacial  or  glacier  epochs.  In  the 
extended  calculation  of  t^  cycles  of  eocentrioitj  of  the 
earth's  orbit,  Dr.  Oroll  places  the  highest  limit  reached  im 
^hree  million  years  at  a  point  of  time  nearly  850,000  years 
a^,  or  about  650,000  years  anterior  to  the  last  great  cycle, 
extending  from  80,000  to  250,000  years  ago,  which  ia  am* 
posed  to  correspond  with  the  glacial  and  inter-glacial  epochs 
of  Europe  and  liTortb  America.  Now,  aa  already  stated  b¥ 
me : — *  '*  Although  it  be  admitted  that  the  primary  cause  dt 
the  glacial  epoch  in  the  Northern  Hemisphere  in  the  pleisto* 
cone  perigd  may  be  due  to  the  bigl^  phase  of  eccentricity  of 
the  earth's  orbit  in  combination  with  winter  in  aphelion — the 
effect  of  precession— it  does  not  necessarily  folknr 
that     the     extreme      effects    of    glaciation    have     beea 

{reduced  in  both  hemispheres,  or  in  different  epodia 
y  the  recurrence  of  such  astronomical  causes  aloiu^ 
It  is.  admitted  that  warm  ocean  currents  have  such  aa 
important  bearing  upon  the  question  that,  if  they  were  not 
4oDarred  to  a  great  extent  from  the  heni^hcrespedallj 
effected  by  the  astronomical  causes  referred  to^  glaciation  ol 
nn  extraordinary  character  would  not  be  appreciable.  Now 
1^  pi^ponderancd  and  the  nature  of  the  diG^bution  of  tha 
Wet  in  the  Northern  Henusphere  render  the  latter  more 
liable  to  the  obstruction  or  diversion  of  the  warm  equatorial 
Qoean  currents  produiced  by  geogra^)faical  changes^  while,  with 
the  smaller  extent  of  elevated  mnd^and  its  insular  position, 

*  GeoL  of  Iksnuuiia,  p.  256. 
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^(9   Soi;tb0r^   Hemi^here    irould   he    comparatiyelj    uq* 

If ow  from  these  cousideratious  it  is  important  to  obserye 
ffu^f;,  as  regards  Austm^la^ia,  the  influence  of  geographical 
barriers  may  be  said  to  be  «/7,  a»d  that  to  this  regipn,  whatever 
gr^at  general  climatic  changes  may  have  taken  place,  can  be 
referred  with  greater  certainty  to  astronomical  causes  alotu. 
But  if  we  admit  this,  we  must  also  allow  that  the  majof 
i^trpDomical  cause  must  produce  the  major  effect.  Seeing, 
perefore,  that  Pr.  Croll  hss  calculated  the  amount  of  ecceun 
tricity  of  the  earth's  orbit  85Q,00Q  years  a^o  to  he  28*57  per 
ce|:^t.  greater  than  during  the  last  cycle  which  is  supposed  to 
co^espond  with  the  glacial  epoch  of    the  Northern  Hemiv 

Sphere,  ought  ^e  not  to  expect  to  find  in  Australasia,  where 
^  o^e  the  purely  astronomical  effect  would  be  most  clearly 
xevealecl,  the  most  marked  e^^treme  of  climate  P  If  we  rea«oi^ 
cpr^ectly  we  must  answer  in  the  affirmative,  whatever  may 
^  o^  preco^ceptionEu  which  are  ever  too  prone  to  take  side 
^nces  at  consequences  before  making  a  reply.  We  must 
therefore,  in  Australasia  at  least,  expect  to  find,  probably  near 
to  the  close  oi  the  ^rtiary  period  (according  to  the  very- 
moderate  estimate  of  geological  time  by  Dr.  Wallace),  evir 
deuces  o|  a  greater  intensity  of  refrigeration  of  climate  than 
4uring theperiod  corresponding  to  the  glacial  epoch  of  the 
I^orthem  Hemisphere,  whose  intensity  there  is  mainly  due^ 
to  combined  causes.  The  evidences  of  our  rocks  by  which  th^ 
wost  competent  ^eologif^ts  of  Australasi{b  were  originally  led 
to  place  our  glacier  epoch  in  the  pliocene  period,  and  a  great 
pluvial  epoch  in  the  pleistocene  period,  are  remarkable  as  ^ 
^o^firmatioB  of  the  potency  of  the  astronon^ioal  cause  iiji  itself 
to  produce  at  periods  of  maximum  eccentricity  great  climatio 
changes,  corresponding  in  effect  to  the  degree  of  ecceAtricity 
at  the  respective  periodls. 

Of  course  it  ^  ij^<sxi  for  granted  that  tl|ve  astronomical  cause^ 
even  although  operating  iu  a  broadly  contemporaneous  npann^ 
^l  both  hepaispheres  in^  auy  one  epoch,  ni^ust  nevertheless,  in  ita 
minor  phases  of  variation  every  4!),5(K)  years  due  to  precession, 
pji^ce  the  scene  of  greatest  severity  in  either  hemispheire  con- 
secutively ^nd  not  contemporaneously. 

It  ijS  adupiitted  that  a  glacial  epoch  is  broad  enough  ta 
^QAt^  n;iany  of  such  i^onsecvMve  alternation^. 

Tfis  Wj^qbh  ow  Neoitive  Evidbkcs. 

Tijie  yrei^ht  of  negative  evidence  against  the  astronomical 
theory  by  itself,  as  regards  the  absenpe  of  glacial  deposits  in^ 
other  tertiary  formations,  is  ably  summarised  by  Dr.  Wallace 
in  the  following  temvai  irr-**  But  when  we  proceed  to  examiQe 
the  teridary  deposits  of  other  parts  of  Europe,  ai^d  especially 


Digitized  by 


Google 


116  THE  GLACEEB  EPOCH  OF  AU8TBALASIA. 

of  our  own  country,  for  evidence  of  this  kind,  not  only  ia  sucli 
evidence  completely  wanting,  but  the  facts  are  of  so  definite 
a  character  as  to  satisfy  most  geologists  that  it  can  never 
liave  existed ;  and  the  same  may  be  said  of  temperate  North. 
America  and  of  the  Arctic  regions  gCDerally." 

Mr.  Searles  V.  Wood,  junr.,  who  wrote  a  remarkablj  able 
paper  on  "The  Climate  Controversy,"  is  quoted  by  Dr. 
Wallace  in  support  of  this  conclusion,  as  follows  : — 

''  Now  the  Eocene  formation  is  complete  in  England,  and 
is  exposed  in  continuous  sections  along  the  north  coast  of  the 
Isle  of  Wight  from  its  base  to  its  junction  with  the  Oligocene 
(or  Lower  Miocene  according  to  some)  and  along  the  northern 
<^oast  of  Kent  from  its  base  to  the  lower  Bagshot  Sand.  It 
has  been  intersected  hj  railway  and  other  cuttings  in  all 
directions  and  at  all  horizons,  and  pierced  by  wells  innumer- 
able ;  while  from  its  strata  in  England,  France,  and  Belgium 
the  most  extensive  collections  of  organic  remains  have  been 
made  of  any  formation  yet  explored,  and  from  nearly  all  its 
horizons,  for  at  one  place  or  another  nearly  every  horizon  may 
be  said  to  have  yielded  fossils  of  some  kind.  These  fossils, 
however,  whether  they  be  the  remains  of  a  flora,  such  as  that 
of  Sheppey,  or  of  a  vertebral  fauna,  containing  the  crocodile 
and  alHgator,  such  as  is  yielded  by  beds  indicative  of  terres- 
trial conditions,  or  of  a  moUuscan  assemblage,  such  as  is 
present  in  marine  or  flurio-marine  beds  of  the  formation,  are 
of  unmistakably  tropical  or  sub-tropical  character  throu^ut ; 
and  no  trace  whatever  has  appeared  of  the  intercalation  of  a 
facial  period^  much  less  of  successive  intercalations  indicative  of 
more  than  one  period  of  V),hW  years  glaciation.  Nor  can  it  be 
urged  that  the  glacial  epochs  of  the  Eocene  in  England  were 
intervals  of  dry  land,  and  so  have  left  no  evidence  of  their 
existence  behind  them,  because  a  large  part  of  the  continuous 
sequence  of  Eocene  deposits  in  this  country  consists  of  alter- 
nations of  fluriatile,  fluvio-marine,  and  purely  marine  strata ; 
so  that  it  seems  impossible,  that,  during  the  accumulation  o£ 
the  Eocene  formation  in  England,  a  glacial  period  could  have 
occurred  without  its  evidences  being  abundantly  apparent. 
The  Oligocene  of  Northern  Germany  and  Belgium  and  the 
Miocene  of  these  countries  and  of  Prance,  have  also  afforded 
a  rich  molluscan  fauna,  which,  like  that  of  the  Eocene,  has  as 
yet  presented  no  indication  of  the  intrusion  of  anything  to 
mterfere  with  its  uniformly  sub-tropical  character."* 

Dr.  Wallace,  in  confirmation,  goes  on  to  say  f : — *'  When  we 
consider  that  this  enormous  senes  of  deposits,  many  thousand 
feet  in  thickness,  consists  wholly  of  alternation  of  clays, 
sands,  marls,  shales,  or  limestones,  with  a  few  beds  of  pebbles 

*  Owl,  Magazine,  1876,  p.  892 :  Lsl&nd  Life,  pp,  X78-174. 
t  Island  Life,  pp.  174,  176. 
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or   conglomerate,  not  one  of  the  whole  series   coutaiuing 
irregular  blocks  of  foreign  material,   boulders,  or  gravel, 
such    as    we    have    seen  to  be  the  essential  characteristic 
of    a    glacial  epoch ;    and  when  we    find    that   this  '  very 
same     general    character     pervades     all      the      extensive 
tertiary  deposits  of  temperate  North  America,  we  shall,  I 
think,  be  forced  to  the  conclusion  that  no  general  glacial 
epoch  could  have  occurred  during  their  formation.' "     And 
I>r.  Wallace  further  anticipates  Sir  Eobt.  Ball's  argument, 
wliich  relies  solely  upon  the  **  imperfection  of  the  geological 
record,"  by  the  concluding  part  of  his  observations,  where  he 
states:  "  It  must  be  remembered  that  the  *  imperfection  of  the 
geological  record '  will  not  help  us  here,  because  the  series 
of   tertiary  deposits  is   unusually  complete,  and  we  must 
suppose  some  destructive  agency  to  have  selected  all  the 
intercalated  glacial  beds,  and  to  have  so  completely  made 
away  with  them  that  not  a  fragment  remains,  while  preserving 
all,  or  almost  all,  the  tnferglaa'al  beds ;  and  to  have  acted  thus 
capriciously,  not  in  one  limited  area  only,  but  over  the  whole 
Northern  Hemisphere,  with  the  local  exceptions  on  the  flanks 
of    ^reat  mountain  ranges  alreadv  referred  to."     On    the 
whole,  therefore,  it  seems  to  be  conclusively  demonstrated  that 
a  concurrence  of    favoiu-able  geographical  conditions  with 
astronomical  causes  is  essential  to  the  initiation  of  glacial 
conditions  even  in  existing  temperate  zones,  and  that  changes 
of  eccentricity,  however  great,  have  no  potency  in  themselves 
to  produce  glaciation  of  an  intense  form  on  the  lower  levels 
of  existing  temperate  latitudes,  because  warm  air  and  ocean 
currents  have  so  preponderating  an  influence,  that,  if  they 
were  not  diverted  and  barred  by  physical  and  geographical 
conditions  from  the  regions  affected,  glaciation  on  lowlands 
of  existing  temperate  latitudes  would  be  impossible.    These 
conclusions  are  in  no  way  disturbed  by  the  more  recent 
calculations  by  Sir  Bobt.  Ball  in  regard  to  the  exact  pro- 
portion of  direct  heat  received  by  any  one  hemisphere  during 
the  long  winter  and  short   summer  of  a  period  of  great 
eccentricity  of  winter  in  aphelion  in  the  respective  hemispheres  ^ 
for  he  himself  acknowledges  that  the  heat  influence  affecting 
either  hemisphere  under  the  most  extreme  conditions  are  not 
confined  to  the  direct  sun  rays.     At  page  126  ("  The  Cause  of 
an  Ice  Age  ")  Sir  Eobt.  Ball  states,  **  There  are  two  causes  by 
which  the  severity   of  a  glaciation  is  somewhat  modified. 
There  is,  first,  the  actual  storage  of  some  of  the  copious 
heat  of  summer  in  the  glaciated  hemisphere  itself,  to  be  doled 
out  again  during  winter ;  there  is,  secondly,  the  /^  contribution 
of  heat  from  the  opposite  hemisphere^  which  may  be  conveyed  via 
air  or  via  water  across  the  equator  into  glaciated  regions.**   Hence 
it  follows  that  his  calculations — proving  that  within  the  same 
hemisphere  the  heat  received  dim^  from  the  sun  amounts  to 
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63  per  cerit.  in  srimtdet  atfd  only  W  pet*  cent,  hi  ^hsitet — do 
not  help  us  to  gauge  the  actaal  heat  receired  in  the  winter  eft 
the  glacisited  hemisphere,  as  he  has  not  fotined  aiij  efttiituda 
of  the  known  itidirect  sources  of  heat  which  would  be  received 
by  air  and  ocean  cnrrentt  from  the  gefnial  hemisphere,  but 
the  ralne  of  which  we  msty  hare,  now,  some  meatis  of  con- 
cJeiving  from  the  studj'  of  two  regions  int  nearly  the  ssaoA 
northern  latitudes,  viz.,  liabrador  arid  Ireland. 

The  former  being  in  a  glaciated  conditiori  owing  to  th6 
inflaence  of  the  Arctic  cfold  current  of  watef ;  the  \a,ttet  ifl  ^ 

§mial  condition  owing  chiefly  to  the  influerice  of  the  i^ttd 
ulf  ^ream,  whose  heat  has  been  mainly  derived  ttom  dOtith 
e(|aatorial  regiolis.*  While  1  cannot  but  admif e  the  madterff 
send  lucid  nianner  ih  which  Sir  Robert  £all  explafins  the  adtro- 
itomical  theory,  and  supports  the  main  coricltfdionis  of  Dir. 
Cro!l,  I  am  still  disposed  to  think  that  in  limiting  hU 
obsertation,  too  closely,  to  the  direct  sources  of  heat  and  theii^ 
exact  measurement,  as  regards  the  glaciated  hemisphere,  h& 
has  not  sufficiently  reflected  upon  the  powerful  modifying 
inffuencesof  the  indirect  supplies  received  from  the  genial  hetfii- 
spiere,  nor  of  the  possible  changes  which  might  occur  in  gebi- 
graphical  conditions,  which  might  greatfy  multiply  or  diminisl^ 
the  nominal  amount  of  heat  transmitted  by  the  opening  of  n'eW 
equatorial  chajinels  of  communicatioti,  or  by  barring  formeJ* 
channels.  Nay  more,  according  to  Herffchel's  astro nomical 
theory,  fis  modified  by  Sir  Bobt.  Ball,  and  its  expected  influence 
tipon  clhnate  during  a  period  of  gtett  eccentricity  with  tW 
winter  in  aphelion,  in  the  Southern  Hemisphere,  als  at  pretont, 
--it  is  stated :  "  In  the  northern  we  should  have  a  short  ftiii 
Tery  f^iid  winter,  with  a  very  long  but  ve/y  cool  summeir,  Le,^ 
an  appi*oach  to  perpetual  spring,"  but  from  Mfi*.  Robt.  ff. 
Scott's  recent  work  on  Meteorology,  we  find  from  existitf^ 
conditions  f  "  the  opposite  is  the  case,  owing  to'  the  unequM 
&i$tribution  of  land  dfid  watet^' X  ^^^  also  oWing  to  the  fac< 
"that  iti  the  summer  in  the  Northern  Hemisphere  M^  turCs  rays 
fall  on  the  greatest  possible  land  areaP  Here  we  \\y^  a  complete 
reversal  of  the  supposed  influence  of  the  astrbnoihical  caus^ 
proving  that  the  geographical  conditions,  Which  Sir  Bob<^ 
Ball  amost  ignores  aar  a  necessary  concurririg  cati^e  in  the 
initiation  of  a  glacial  epoch,  has  di»  preponderating  effect  in  fhi 
determination  of  existing  climates ;  and  al'thoiigh  Sir  RobC 
Ball  only  admits,  to  a  Certain  extent,  the  modifying  influence 
of  geographical  conditions  §  and  feels'  the  result  "  a  little 

*  Pr.  Ooll  efetlmated  that  th«  qnktatU^  of  heat  traittfenM  b^  tli6  Outt  «Mi^ 
^m  equatorial  regions  was  not  lees  than  one-fifth  of  the  ekitire  hestpoastana^  f. 

t  Blementaiy  Meteorology,  B.  G  Scott,  p:  2a 

X  Ibid,  !».  2Sa 

I  The-  Gavae^  of  an  lee  Afo,  p.'  18*. 
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disappointing"  in  view  of  tke  astronomical  theorj  pn4r 
fco^ard,  lie  nevertheless  has  practically*  to  admit  that  m 
glacial  epoch  cannot  take  plcue  without  the  conevirrenoe  of  tiro 
great  causes,  viz.,  a  period  of  great  eoeentiicitj  of  the  earth'g 
orbit,  with  winter  in  aphelion,  conjoined  with  specialty 
£a¥Ouring  geographical  cosdititmSr 


LO^SOBABILITT   OF  VINBiNG  EyIDBHOS  07  iKTElfSB   OltAiCLi/k 
TION     Iir  ANT     PoRTIOir     OT    AtTSTBilULSIAK     LoWLAinM 

AMONo  Books  of  thb  samb  Age  with  thb   Qlaoiaa 
Epoch  of  No«th  and  Cbvptbil  Extbopb  aiitd   liRmTtt 

i^MEBICA. 

There  are  some  enthusiasts  who  are  so  infatuated  bj  the 
supposed  omnipotence  of  the  astronomioail  theory  when 
regarded  as  the  sole  cause  of  glacial  epochs,  that  mey  are 
somehow  imbued  with  the  idea  that  the  sanve  cause  or  caused 
which  produced  the  Till  or  "  Gtund  Moraine  "  of  the  northern 
diacial  epoch  in  the  lowlands  of  Scotland,  Wales,  and 
Ireland,  oetwecn  north  lat.  51®  to  59°,  and  covered  these 
countriea  with  a  continuous  ice  sheet,  may  also  be  expected 
to  have  produced  similarly  intense  results  of  glaciation  in 
IK>uth  lat  SS""  to  36°  in  the  lowlands  of  Australia,  m-  a 
region  corresponding  to  North  Africa  and  the  middle  of  the 
Mediterranean  Sea  in  the  Northern  Hemisphere. 

Now,  while  it  is  granted  that  the  actual  f  aot»  of  observatiom 
may  be  faithfully  recorded  by  persons  holding  such  ex- 
ttavsgant  notions,  it  may  be  doubted  whether  they  are  able 
to  draw  inferences  from  the  less  perfect  portion  of  supposed 
glacial  evidence  without  being  coloured  to  some  extent  by  the 
eadiravagance  of  theiv  ideas  eonceming  the  potency  of^  causal' 
inflohenoes. 

I£  WB  aoa  to  be  gmded  by  the  true  scientific  method  in  the* 
knFesti^ation  o£  the  potency  of  causes^  relating  to  climate  and? 
glaciatioDy  we  must  surely^  proceed  in  a  reasonable  manner' by 
oediioing  the  unknown  from  the  known',  the  past  feom*  the- 
present. 

Now  the  potency  of  the  causes  which  produced  the  glaciaf 
epoch  in  northern  and  central  Europe  have  been  faiiiy  g^uged^ 
hty  very  able  observers ;  and:  they  have  not  onljr  closely  deter-- 
mined  the  ]imit»  ofi  the  spread' of  the  nortdiem  ice  sheet  in'  ar 
aoutherlj  direction,  hut,  by  a  carefid  chain  of  observation  of 
tiifi  uf^r  and  lower  limite  of  ice  action  on  elevated  slopes  of 
mountains  in  a  series  of  latitudinal  points,  they^bave  arrived^ 
aix  ai  &irly  approximate  idea  of  the  altitude  of  iHie  glaciaF 
«^o(di  n^e.  or  snow  line ;  and  f^om  such'  materials  havegiven* 
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MB  broadly  satisfactory  isochiouals  for  yarious  latitades, 
embracing  at  least  the  whole  of  the  region  subjected  to 
glaciation,  excepting  of  course  the  local  glaciation  of  moan- 
tains  ascending  beyond  the  n^v^  in  higher  temperate  and 
tropical  countries. 

It  is  also  necessary  to  understand  clearly  the  position  which 
Australia,  Tasmania,  and  New  Zealand  occupy  in  southern 
latitudes,  as  compared  with  the  position  of  countries  in 
Europe,  in  northern  latitudes,  oyer  which  it  is  known  intense 
glaciation  extended  during  the  Great  Glacial  Epoch. 

For  this  purpose  I  have  placed  in  parallel  columns  the 
names  of  a  few  well-known  places  nearly  in  the  same  line  of 
isotherm  or  latitude,  and  therefore  approximately  the  respective 
equiTalents  of  each  other  in  north  and  south  latitude. 


APPROXIMATE  EQUIVALENTS. 

Bstimate  height  of  snow 

lineC^t). 

Present  Glacial 

Time.  Epoch. 

Iforthem  Hemkphere, 


Southern  Latitudei, 

1.  Soathera  limit  of  N. 

Zealand. 

2.  Southern     limit    of 

Tasmania. 
8.  Southern    limit     of 
Australia. 

9,G20  6.520         4.  Mount    Cook,    New 

Zealand. 

9,520  6,520         5.  Mount    Olympus, 

Chudle  Mount,  Tas- 
mania. 
11,187  8,187         6.  Bacchus  Manh,  Vic- 

toria. 

iiiflo\  RIM)      i*^'  Mount  Kosciusko. 

ix,«u  J-  B,4»i     ^g^  ^^^jj^  j^^^  Bange, 

Adelaide. 
0.  Australia. 


Ntihsm  Latituda, 

Mouth    of     Blrer  ^Laire» 

France 
Venice,  Bayonne. 

Lisbon,  Valencia. 

Pyrenees.  Botondo,  Balkan* 

Apennines. 
Gape  St.    Vincent,    Sicily, 

Athens. 

Siena  Nevada. 

Tangiers,  N.  Africa,  Malta,. 

Cyprus,  Mount  Atlas,  N. 

Africa,  Morocco. 
North  Africa,  Syria. 


The  importance  of  this  contrast  is  great,  hecause  it  hnngs 
forcibly  before  our  minds  that  the  position  of  Australia 
corresponds,  not  with  the  glaciated  area  ot  North  and 
Central  Europe,  but  with  those  more  genial  southerly  regions 
of  North  Africa  and  Syria,  lying  beyond  the  scope  of  the 
intense  glacial  influence  of  the  glacial  epoch ;  and  it  reminds 
us  also,  although  we  may  be  prepared  to  agree  with  Sir  Bobt. 
Ball,  that  we  might  find  evidence  of  corresponding  glacial 
intensity  to  the  northen  ice  age  of  Europe  in  the  &>uthem 
Hemisphere,  that  Australasia  in  any  part— perhaps  with  the 
exception  of  Stewart  Island  lying  at  the  southern  extremity 
of  New  Zealand — do^  not  come  within  thai  portion  of  the 
Southern  Hemisphere  which  corresponds  with  the  specially  gladated 
region  of  Northern  and  Central  Europe  and  North  America.  If 
we  reason  from  the  known  to  the  unknown,  therefore,  we  have 
good  a  posteriori  grounds  for  doubting  the  value  of  evidence 
which  locates  the  effects  of  intense  glacial  action,  during  the 


Digitized  by 


Google 


B7  B.  M.  JOHNSTON,  F.L.&  121 

glacial  epoch  of  Europe,  in  any  part  of  the  lowlands  of  even 
the  most  southerly  region  of  the  Australian  mainland,  at 
least.  These  conclusions  are  in  perfect  harmony  with  the 
most  recent  inyestigations  of  the  extent  and  comparative 
intensity  of  the  gls^iation  of  Europe  in  the  last  ice  age. 
Perhaps  there  is  no  one  entitled  to  speak  with  greater 
authority  on  such  a  matter  as  Prof.  James  Oeikie,  D.C.L., 
IjL.D.,  F.B.S.,  the  accomplished  author  of  ''  The  Great  Ice 
Age."  In  his  last  presidential  address*  to  the  members  of  the 
G^logical  Society  of  Edinburgh — from  which  I  am  proud  to 
have  received  the  honour  of  being  elected  as  one  of  the 
honorary  foreign  corresponding  members — he  deals  .with  the 
whole  of  the  '*  Supposed  Causes  of  the  Olacial  Period  "  with 
a  master  mind.  In  referring  to  the  extent  of  knowledge 
now  possessed  by  us  in  measuring  the  limits  and  intensity 
of  glaciation  of  the  **  Ice  Age,"  he  statesf : — **  So  greatly  has 
our  knowledge  of  the  Glaciati<jrn  of  Europe  increased  daring 
recent  years,  that  the  height  of  the  snow  line  of  the  glacial 
period  has  been  determined  by  MM.  Simony,  Partsch, 
irenck,  and  Hofer.  Their  method  is  simple  enough.  They 
first  ascertain  the  lowest  parts  of  a  glaciated  region  from 
which  independent  glaciers  have  flowed.  This  gives  the 
maximum  height  of  the  snow  line. 

*'  Next  they  determine  the  lowest  point  reached  by  such 
glaciers.  It  is  obvious  that  the  snow  line  would  occur  higher 
up  than  that,  but  at  a  lower  level  than  the  actual  sources  of 
the  glaciers,  and  thus  the  minimum  height  of  the  former 
snow  line  is  approximately  ascertained. 

**  The  lowest  level  from  which  independent  glaciers  formerly 
flowed,  and  the  terminal  point  reached  by  the  highest  lying 
glaciers  having  been  duly  ascertained,  it  is  possible  to 
determine  with  sufficient  accuracy  the  mean  height  of  the  old 
snow  line.  The  required  data  are  best  obtained,  as  one  might 
have  expected,  in  the  Pyi-enees  and  amongst  the  mountains  of 
XiDDLE  and  souTHEBN  Europe. 

**  In  those  regions  the  snow  line  would  seem  to  have  been  some 
3,000  feet  or  so  lower  than  now!  From  such  data  Professor 
Penck  has  constructed  a  map  showing  the  isochional  lines  of 
the  glacial  period.  These  lines  are,  I  need  hardly  say,  only 
approximations,  but  they  are  sufficiently  near  the  truth  to 
bring  out  the  contrast  between  the  ice  age  and  the  present. 
Thus  the  isochional  of  1,000  metres  which  at  present  lies 
above  Northern  Scandinavia  was  pushed  south  to  the  latitude 
of  Southern  France  and  North  Italy  ;  while  the  isochional  of 
2,000  metres  (now  overlying  the  extreme  North  of  France 

*  T^niu.  EdinbuighOeol.  Soc.,  VoL  VL,  Fart  8,  pp.  200, 280. 
t  Slid.,  p.  211. 
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and  North  Gkfrmftny)  passed  in  glacial  times  orer  the  northern 
part  of  the  Mediterranean.  ...  It  is  ioterestiog  to 
note  that  while  in  the  Tabra  (North  Oarpathians)  the  snow 
line  was  depressed  in  glacial  times  to  the  extent  of  2,700  feet 
only,  in  the  Alps  it  descended  some  4,000  feet  or  mora 
below  its  present  level.  With  the  snow  line  of  that  great 
chain  at  such  an  eleyation  it  is  obyious  that  only  a  few  of  the 
higher  points  of  the  Apennines  could  rise  into  the  regions  of  the 
nhk.  This  is  the  reason  why  moraines  are  met  with  in  onlj 
the  higher  valleys  of  that  range,^^ 

Professor  Jas  Gkikie  elsewhere  remarks : — "Isocbional  lines 
are  not  isotherms.  Their  height  and  direction  are  determined 
not  only  by  temperature,  but  by  the  amount  and  distribntiim 
of  the  snowfall.*  Nevertheless,  the  position  of  the  snow 
line  in  Europe  during  the  ice  age  enables  us  to  form  a  rough 
estimate  of  the  temperature.  At  present,  in  middle  Europe, 
the  temperature  failsf  1*  F.  for  every  300  feet  of  ascent. 
Hence,  if  we  take  the  average  depression  of  the  snow  line  in 
gladaJ  times  at  3,000  feet,  that  would  correspond  approxi* 
mately  to  a  lowering  of  the  temperature  by  10*2'*.  This  maj 
not  appear  to  be  tnuoh,  but,  as  Penck  points  out,  were  the 
mean  annual  temperature  to  be  lowered  to  that  extent^  it 
would  bring  the  climate  of  Northern  Norway  down  to 
Southern  Chermany,  and  the  climate  of  Sweden  to  Austria 
and  Moravia,  while  that  of  the  Alps  would  be  met  with  over 
the  basin  of  the  Meditorranean." 

''  Let  it  be  noted  further  that  this  lowering  of  the  tempera- 
ture, this  displacement  of  climatic  zones,  was  experienced 
over  the  whole  continent,  extending  on  the  one  hand  south 
into  Africa,  and  on  the  other  east  into  Asia.  But  while  the 
conditions  in  Northern  and  Central  Europe  were  markedly 
^lacialy  further  south  only  more  or  less  isolated  snowcapped 
mountains  and  local  glaciers  appeared,  such,  for  example^  as 
those  of  Sierra  Nevada^  the  Apennines^  Corsica^  the  Atlas^ 
the  Lebatton,  etc^ 

It  is  of  particular  interest  to  note  the  portion  of  Vrot^ikk 
Qeikie's  remarks,  which  have  been  italicised,  as  it  is  just  this 
milder  form  of  glaciation  which  we  can  reasonably  expect  iki 
the  southernmort  part  of  Australasia,  including  Tasmania 
and  New  Zealand,  whoiie  position  is  almost  the  exact  eqtiiva^ 
lent  of  the  regions  bordering  the  Mediterranean  referred  to  by 
him;and  also,  that  even  withinthis  southern  region  of  Australlai 
it  is  only  in  the  vicinity  of  mountains  whose  crests  are  likely 

*  ^9  better  known  tenn  **  itocktyiM**  6tAj  implies  equafit^  in  eztreoMli  6t  «olS 
'{&  M.  J.X 

t  From  independent  calculations  baaed,  by  the  writer,  on  Mr.  R  H.  Scott's  tables 
of  existing  mean  tempentne^  for  Tariens  li^tades,  together  with  limits  of  .eiMiiif 
snow  line  over  both  hemispheres,  it  would  reqidris  bnly  a  fiaU  of  Iddit.  F.  for  ereqr 
400  feet  of  ascent.    (B.  M.  J.) 
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to  have  ascended  into  t!ie  ii6y£  at  the  timd  of  a  glacial  epoch 
that  we  can  reaiBonabW  hope  to  find  ^ood  evideiice  Of  f orm<^ 
glaoiation  dne  to  local  gladerft^  and  thei^  (^  ih  the  higher 
valleys.  As  this  region,  however,  corresponds  to  the  sonthern 
extremitj  of  Europe  and  the  northerly  extremity  of  Africa, 
it  is  probable  that  during  a  period  of  lowered  temperatnre 
there  wonld  be  a  greatly  increased  rainfsill,  with  a  great  in-» 
crease  in  the  dynamic  effects  of  existing  rivers  and  water* 
courses,  both  in  highlands  and  lowlandp. 

Such  was  the  condition  of  similar  latitudes  during  the  ice 
age  of  Europe,  according  to  Prof.  James  Geikie ;  for  in  the 
same  address,  from  which  I  have  so  largely  quoted,  he  states,* 
*'  that  in  the  extreme  south  of  Europe,  and  in  North  Africa 
and  West  Asia,  increased  rain  precipitation  accompanied 
lowering  of  temperature  ;  from  which  it  may  be  inferred  diat 
precipitation  in  glacial  times  was  greater  generally  than  it  is 
now." 

Now  it  is  important  to  observe  that  in  New  South  Wales, 
South  Australia,  Victoria,  New  Zealand,  and  Tasmania  we 
have  abundant  evidence,  in  the  extensive,  irregular,  coarse, 
shingly  terrace-drifts  formed  in  the  main  valleys  frequently- 
overlying  our  older  tertiary  basalts,  of  conditions  which 
indicate,  clearly,  that  during  the  period  extending  throughout 
the  Neogene  (Pliocene)  and  Pleistocene  ages  there  was  a 
greatly  increased  rainfall ;  and  so  generally  throughout  these 
colonies  are  these  characteristics  manifested  daring  this 
period  that  Australian  geologists  have  long  been  in  the  habit 
of  referring  to  it  as  the  •*  pluvial  epoch  "  of  Australasia.  The 
representa&ve  geologists  in  Australasia  are  almost  unanimous 
in  placing  the  beginning  of  our  glacier  and  pluvial  epochs  at 
£Eur  back  as  the  commencement  of  the  Pliocene  age,  and  it 
would  appear  that  this  refrigerated  pluvial  epoch  was  either 
continuous  or  recurred  again  and  again,  well  up  to  the  close 
of  the  Pleistocene  period ;  and  only  the  later  terrace  drifts, 
therefore,  may  be  said  to  be  the  isochrones  of  the  glacial  drifts 
of  the  ice  age  of  the  Northern  Hemisphere. 

I  hAve  referred  to  the  evidence  of  lowered  temperature, 
local  alpine  glaciation,  and  greatly  increased  rainfall  of  the 
plavial  epoch  very  frequently  in  my  larger  work  on  "  The 
Qeologyof  Tasmania." 

Thus,  in  commenting  upon  the  climate  of  the  Neogene 
period  (Pliocene),  I  stated  (p.  219),  "  Mr.  Wilkinson  is  of 
opinion  that  the  great  drift  deposits  left  at  different  levels 
upon  the  side's  of  the  valleys  as  they  were  deepened  towards 
the  close  of  the  Neogene  period  indicate  a  much  greateir 
rain^U  than  at  present,  and  this  greater  rainfall  is  inferred  to 
be  due  to  the  greater  extent  Of  glaciation  of  portions  of  the 

*  Loe  dt.,  p.  214 
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Korthem  and  Southern  Hemispheres.  Whatever  groands 
there  may  be  for  this  view,  it  is  clear,  from  the  absence  of 
huge  ice-borne  erratics,  and  other  evidences  on  the  lower  levels^ 
we  are  not  justified  in  assuming  a  very  serious  and  general 
refrigeration  of  the  climate  in  the  Australasian  regions." 

''  That  a  considerable  change  of  climate,  however,  had  its 
beginning  at  this  time  is  most  probable,  as  evidenced  by  the 
sudden  disappearance  of  the  characteristic  flora  of  the  older, 
or  Faleogene,  epoch ;  and  especially  by  the  striking  contrast 
which  its  unstratified,  irregular  drift  deposits  (almost  barren 
of  all  traces  of  life)  present,  as  compared  with  the  more 
regularly  stratified  members,  replete  with  life  remains,  of  the 
Paleogone  epoch."  Again,  in  discussing  the  causes  of  colder 
cbmate,  pp.  254-257, 1  stated,  "  It  is  clear  that  the  conditions 
under  which  the  successive,  irregular,  coarse,  shingly  terrace 
drifts  had  been  formed  in  the  main  valleys  were  very 
different  from  those  under  which  the  Paleogene  formations 
were  deposited,  and  it  is  aiso  probable,  as  suggested  in  respect 
of  equivalent  formations  in  New  South  Wales  by  Mr.  S, 
Wilkinson,  and  in  South  Australia  by  Professor  Tate,  that 
the  mode  of  deposition  and  other  circumstances  indicate  a 
greater  rainfall  than  at  present.  The  paucity  of  life  in  the 
formations  by  itself,  while  depriving  us  of  the  aid  of  palseon- 
tology  in  the  classification  of  the  rocks  and  in  inferring 
local  climatic  conditions,  only  affords  negative  evidence  in 
support  of  a  growing  refrigeration  of  climate.  Whether 
this  supposed  change  in  the  direction  of  a  colder 
climate  became  sufficiently  intense  within  the  period  to  pro- 
duce the  local  ice  sheets  and  glaciers,  of  which  there  is 
evidence  in  valleys  of  the  western  highlands  of  Tasmania, 
notably  along  the  deeply  cut  ravines  of  the  Mackintosh 
Eiver,  it  is  difficult  to  determine.  It  is  quite  con- 
ceivable, however,  that  simultaneously  with  the  rising 
of ]the  floor  of  the  old  Paleogene  sea  the  adjacent  land  par- 
took of  a  correspondiDg  elevation  " — (and  to  this  we  may  now 
add  the  conception  of  maximum  eccentricity  of  the  earth's 
orbit,  whose  occurrence  is  placed  about  550,000  years  before 
the  glacial  epoch  by  Dr.  Croll,  which  .time  would  approxi- 
mate closely  to  the  early  part  of  our  Neogene  period  or  begin- 
ning of  our  pluvial  epoch) — **  and  we  may  therefore  expect  to 
find,  as  a  direct  consequence,  a  considerable  change  of  tem- 
perature over  the  area  so  affected." 

It  is  important  also  to  observe,  here,  that  Prof.  Hutton  is  of 
opinion  that  the  former  greater  extension  of  the  New  Zealand 
glaciers  occurred  during  the  interval  between  the  Pareora 
system  and  the  marine  beds  of  the  Wanganui  system,  ix>^ 
at  a  period  isochronous  with  our  Neogene  pluvial  drifts  and 
terraces. 
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The  difficulty  of  explaining  these  facts  by  reference  to  a 
eanse  which  om^  came  into  operation  at  a  much  later  period; 
ix,y  in  the  Pleistocene  glacial  epoch,  and  which  forms  the 
greatest  stumbline  block  to  the  acceptance  of  the  potency  of 
the  astronomical  uieory  as  being  alone  sufficient  to  account  for 
Buch  a  refrigeration  of  climate  as  that  which  produced  the 
intense  glacial  epoch  of  Europe,  is  next  discussed  by  me  in 
the  same  place  at  considerable  length — pp.  255,  256 — and  the 
following  conclusions  were  arrived  at : — **  Accordingly  from 
the  yery  much  smaller  proportion  of  elevated  land  in  the 
Southern  Hemisphere,  and  from  the  improbability  of  the 
equatorial  ocean  currents  having  been  appreciably  excluded 
at  any  time,  owing  to  the  absence  of  connected  land  barriers, 
it  is  reasonable  to  infer  that  the  combined  effects  of 
astronomical  and  geological  causes,  similar  to  those  which 
brought  about  the  glacial  epoch  in  Europe  and  North 
America  (but  especially  to  the  favourable  latitudinal  position) — 
are  not  likely  to  have  operated  intensely  in  Australasia. 

''  That  this  seems  to  be  the  more  reasonable  view  as  regards 
Australia  is  borne  out  by  local  evidences. 

''  In  the  first  place  the  Neogene  epoch  of  Australasia 
corresponds  with  the  Pliocene  epoch  of  Europe,  and,  con- 
sequently, whatever  the  local  climatic  conditions  may  have 
been,  they  cannot  in  all  respects  be  referred  to  causes  which 
entered  into  combination  in  a  succeeding  epoch  in  the 
Korthem  Hemisphere. 

"In  the  second  place,  while  admitting  the  evidence  of  former 
glaciation  in  local  alpine  regions,  there  is  no  satisfactory 
proof  that  the  erratics  found  in  such  regions  belong  to  the 
period  in  which  our  raised  terrace  drifts  were  formed ;  and 
neither  in  these  nor  in  the  later  deposits  of  the  extensive 
lower  levels  do  we  find  any  clear  signs  of  ice  action,  such  as 
are  exhibited  so  widely  in  Europe  and  America,  in  the  shape 
of  moraines,  boulder  drift,  striated  blocks,  perched  blocks, 
and  other  huge  ice-borne  erratics,  etc.  On  the  contrary,  the 
prevailing  terrace  drifts  in  Tasmania  are  formed  frt>m 
materials  derived  from  the  adjacent  or  underlying  rocks; 
and  with  the  exception  of  huge  boulders  at  the  base,  or  on 
the  slopes  of  mountain  ranges,  clearly  traceable  to  gravita- 
tion, there  is  not  the  slightest  trace  of  rock  masses  which 
would  necessitate  the  agency  of  ice  as  a  means  of  transport,* 
if  we  except  also  thoseevidences  (i>.,  of  glacial  action)  in  alpine 
legions  in  the  western  highlands,  which  are  more  probably 
locd  effects  due  mainly  to  a  much  greater  elevation  of  the 
land  in  former  times  (and  I  am  now  able  to  add,  perhaps, 
also  the  influence  of  the  greater  limit  of  the  eccentricity  of 

*  These  remarks  do  not  apply  to  the  ioe-bome  erratics  found  in  rocks  of  Peivo* 
Carboniferous  age.  of  which  tnere  is  the  most  abundant  evidence  throoghont  the 
-older  mndstones  ox  this  age  in  Tusmania,  Victoria,  and  New  South  Wales. 
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the  earth'9  orl;>it  with  winter  in  aphelicKn  oocornng,  aocoidiog> 
to  Dr.  Oroll,  550,000  years  prior  to  the  glacial  epoch  of  th^ 
Northern  Hemisphere) ."  I  then  conclude  with  the  observation 
(p.  256): — ''The  author  is  personally  familiar  with  tlie 
mrioqs  evidences  of  glaciation  m  Scotland  at  the  higher  and 
lower  levels,  and  his  knowledge  of  Tasmania  is  si^cienUj 
wide  to  enable  him  to  state  with  confidence  that  corresponding 
etidonoes  tn  the  latter  place  {t\e.,  obviously  the  lower  levels) 
are  entirely  wanting  within  the  tertiary  and  later  periods." 

In  the  recent  paper  already  referred  to,  prepared  by 
Messrs.  Of&cer  ai;id  Balfour,  of  Victoria,  the  authors  erro* 
OieouBly  convert  my  statement  as  to  the  absence  of  evidence 
Ojf  inteiue  glaciatdon  into  an  assertion  *^thai  ikere  is  no 
evidence  there  (Tasmania)  to  show  that  a  glacial  period  has 
ever  taken  place,**  I  make  no  such  statement.  I  was  the  first 
person  not  to  observe,  but  to  publish  evidence  clearly  proving 
loe  action  in  the  alpine  regions  of  our  western  highlands^ 
but  the  absence  in  lower  levels  of  any  evidence  of  ice 
action  confirms  my  opinion  as  to  the  absence  of  intense 
glacial  action  during  our  glacier  and  pluvial  epochs* 
In  this  view,  regarding  the  absence  of  evidence  of  gla<mtioii 
on  the  lower  levels  of  Tasmania,  I  am  gratified  to  have  th^ 
export  of  our  able  Government  Geologist,  Mr.  Montgomery, 
lor  in  his  paper  just  read  Q*  Glacial  Action  in  Tasmania ''), 
in  referring  to  this  veir  question,  he  states :  ''  In  the  main  I 
agree  with  his  view,"  that  is,  with  the  view  which  I  had  in- 
fiUned  to  take  as  expressed  in  page  256  ''  Geol.  of  Tasniania." 

Mr.  Montgomery's  most  valuable  contribution  to  our 
knowledge  of  ice  action,  together  with  similarly  valuable 
papers  of  Messrs.  Dunn  and  Moore,  now  epable  us  to  fix  the 
limits  of  the  upper  and  lower  indications  of  positive  ice 
action  on  the  shoulders  and  slopes  of  our  western  highlands 
with  a  close  approximation  to  the  truth,  at  least  sufficientlj 
so  to  give  us  a  fairly  good  base  for  determining  the  isocbional 
of  the  n^v^  or  snow  line  of  our  western  highlands,  during 
the  two  great  glacier  periods  already  referred  to.  But  first  it 
is  necessary  to  consider  how  far  denudation  may  have  reduced 
the  height  of  our  mountain  tops.  If  we  even  allow  in  such 
situations  a  rate  of  denudation  of  three  times  that«of  the 
average  rate,  which  is  estimated  to  be  nearly  one  foot  in 
8,000  years  (that  gives  one  foot  per  1,000  years),  we  can 
only  allow  a  lowering  of  altitude  by  about  850  feet  since  the 
beginning  of  the  Pliocene  period,  at  whidi  time  it  is  probable 
the  refrigeration,  due  to  the  maximum  of  eccentricity  in  the 
earth's  orbit  850,000  years  ago,  might  probably  have  caused 
t^e  earlier  gkciation  of  our  western  alpine  region,  whicbi 
even  now,  has  a  very  extended  surface  (Great  Greenstone 
Hateau)  with  a  mean  altitude  of  4,000  feet.  This  allowance 
for  denudation  would  l)ring  the  mean  aUitade  of  the  sama 
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BMmntain  plateau  up  to  abotit  5,000  feet,  and  the  same  cause 
iroiild  also  incline  us  to  extend  its  elerated  area  further  west, 
so  as  to  embrace  at  least  Mounts  TyndaU,  G-eikie,  Murcbison, 
Bead,  Ju^es,  Owen,  and  Ljell.  Tins  would  give  us  a  yery 
extended  elevated  catchment  platform  for  the  collection  and 
piling  up  of  a  perman^it  sDOwfield  sufficieot  to  f4)rm  an 
adequate  supply  for  feeding  the  numerous  glaciers  which  are 
known  to  have  descended  &om  its  western  slopes. 

If  we  also  assume  for  the  lat.  42^  south  i^at  the  snow  cap 
would  at  least  be  1,000  feet  thick,  we  should  then  have 
reached  a  surface  level  of  6,000  feet.  The  question  now  is  a 
crucial  one.  Would  a  height  of  5,000  feet  in  this  latitude 
ascend  into  the  isochional  or  plane  of  the  permanent  freezing 
point,  supposing  that  the  general  lowering  of  the  tempera- 
ture produced  by  the  astronomical  cause  during  the  last 
glacial  epoch  of  Europe  also  produced  exactly  corresponding 
effects  under  similar  conditions  as  to  latitude,  etc.,  in 
Tasmania  and  neighbouring  Australasian  colonies  ?  Let  us 
■ee.  In  the  corresponding  latitudes  of  the  Pyrenees,  the 
n^v^  was  only  lowered  3,000  feet  during  the  maximum  effect 
of  glacial  action  in  the  recent  European  ice  age.  As  the  n^v^ 
at  the  present  time,  there,  is  placed  at  about  9,520  feet 
altitude,  it  is  obvious  that  during  the  glacial  period  of 
Xurope  the  n^^  of  the  Pyrenees  must  have  stood  at  a 
lieight  kA  about  6,520  leet.  This  would  indicate  that  the 
mean  height  of  even  our  restored  western  plateau  would  fJEtU 
below  the  n^vtf  by  about  1,520  feet,  and  under  such  condi- 
tions there  could  have  been  no  snow  cap,  and  hence  no  glaciers 
produced  by  the  same  general  cause  which  produced  the  ice  age  of 
Europe  in  the  pleistocene  period.  It  must  also  be  borne  in 
mind  that  the  Southern  Hemisphere  at  present  has  its 
winter  in  aphelion,  and  that  the  existing  level  of  the  isochional 
or  n^v^  is  far  below  the  altitude  of  the  n^v^  in  correspondiog 
latitudes  in  the  Northern  Hemisphere  ;  and,  therefore,  in  my 
opinion,  it  would  not  be  correct  to  measure  the  fall  of  3,000 
feet  in  relation  to  calculated  height  of  existing  n^v^  in  the 
Southern  Hemisphere,  for  the  limit  of  3,000  feet  fall  is 
calculated  in  relation  to  existing  isotherms  in  the  Northern 
Hemisphere.  But  suppose  the  mean  of  existing  difference 
of  the  level  at  the  n^v^  in  both  hemispheres  be  taken  for  the 
same  latitude  it  would  still  leave  our  restored  western  plateau 
about  1,225  feet  below  the  estimated  local  n^v^  or  snow  level 
at  the  time  of  the  glacial  epoch  in  Europe.  This  bears  out 
the  evidence  of  Australasian  geologists  that  our  glacier  and 
pluvial  epoch  was  not  brought  about  by  the  same  cause  which 
produced  the  glacial  epoch  of  Europe  aud  North  America  in 
the  pleistocene  period,  tet  us  now  see  whether,  by  the  same 
method  of  reasoning,  a  more  favourable  argument  can  be 
adTanced  on  behalf  of  the  earlier  cycle  of  maximum  eccen- 
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tricity  of  about  550,000  years  earlier  in  the  Pliocene  age 
and  contemporaneous  with  our  older  pluvial  terrace  drifts  on 
lower  levels.  It  may  be  remembered  that  the  eccentrioity 
of  the  earth's  orbit  at  this  maximum  period  of  cyclic  eccen- 
tricity is  calculated  to  have  been  28*57  per  cent  greater  than 
the  cycle  of  eccentricity  which  occurred  during  the  last  ice  age 
of  Europe.  If  we  reason  that  the  effect  on  temperature 
should  be  in  proportion  to  the  intensities  of  eccentricity,  we 
must  assume  that  the  lowering  of  the  n^y^  or  snow  line  in 
the  earlier  maximum  cycle  would  be  as  much  as  3,857  £det^ 
and  this,  with  the  restored  level  of  our  western  mountain 
plateau,  which  would  have  been  wasted  for  850,000  years, 
would  place  the  mean  level  of  its  upper  surface  at  a 
height  of  about  Af^feei  above  the  n^v^  or  snow  line,  and  thus 
produce  the  necessary  initial  conditions  for  the  formation  of 
a  snowfield  which  might  eventually  accumulate  snow  and 
ice  whose  surface  might  be  as  high  as  1,400  feet  above  the 
snow  line,  and  would  then,  by  t^ie  assumed  balance  of  preci« 
pitation  over  melting,  be  able  to  send  glaciers  down  its 
western  slopes,  possibly  within  1,000  feet,  or,  in  favourable 
valleys,  perliaps  to  600  or  700  feet  above  sea  leveL  According 
to  personal  observation,  and  to  the  testimony  of  Messrs. 
Montgomery,  Moore,  Sprent,  Jones,  Dunn,  and  others,  the  same 
calculations  would  indicate  corresponding  results  for  Mount 
£osoiusko  and  other  peaks  over  6,300  feet  in  the  southern 
Alps  of  Australia. 

Thus,  if  we  take  11,000  feet  as  the  isochional  ofr  n^v6 
for  the  latitude  of  Mount  Kosciusko  we  have  the  following 
result : — 


Existing  isochional  of  Mount  Kosci- 
usko (say)  

Less  3,857  feet,  due  to  lowering  of 
temperature  during  period  of  max« 
eccentricity  of  earth's  orbit  with 
winter  in  aphelion,  850,000  years 
ago,  say  in  JPliocene  period 

Isochional  of  older  glacier  period  of 
Australia  in  latitude  36^ , 

Present  height  of  Mount  Kosciusko    7|200ft. 
Add  waste  by  denudation  in  850,000 
year?         ...         ...       850ft. 


ALT. 

11,000ft 

3,857ffc. 
7,143ft. 


Difference   showing    height    above 
neve  •••         •••         •••         ••• 
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The  above  calculation  wotdd  also  justify  us  in  looking  for 
alpine  glaciers  on  the  slopes  of  the  lofty  Bogong  Bange,  in 
the  direction  of  Beechworth,  adjoining,  and  almost  a  continua- 
tion of,  the  Australian  Alps.  Mount  Bogong  itself  6,508 
feet  high,  and  the  highest  mountain  in  Victoria,  maj  be  said 
to  be  flie  south-westerly  continuation  of  the  Australian  Alps, 
which  rises  into  the  lofty  peak  of  Mount  Kosciusko,  the  most 
elevated  mountain  in  Australia.  The  careful  observations  of 
Messrs.  Stirling  and  Dunn  regarding  the  abundant  evidence 
of  glaciation  m  these  Alps  of  Victoria  are  strongly  forti- 
fied by  the  calculations  given,  proving  that  without  any 
material  alteration  of  present  levels  the  elevated  table  lands 
and  peaks  of  this  region  would  ascend  above  the  n^v^  or 
isochional  of  the  earlier  Plioceoe  period,  and  so  form  the 
initial  condition  for  producing  a  permanent  snowfield,  with 
its  attendant  glaciers,  in  the  Kiewa,  Mitta  Mitta,  and  other 
mountain  valleys ;  in  which  places  Uie  two  observers  named 
have  given  ample  evidence  in  the  discovered  moraines,  huge 
erratics,  roches-moutonnees,  striated  blocks,  etc. 

That  the  evidence  of  glaciation  on  these  Alps  are  more 
probably  isochronous  with  the  earlier  cold  pluvial  epoch* 
which  produced  our  older  terrace  drifts  on  lower  levels  of  the 
Australian  mainland  and  Tasmania  is  favoured  by  the  same 
mode  of  determining  the  isochional  of  the  n^v^  for  the  period 
corresponding  with  the  later  glacial  epochs  of  the  Horthem 
Hemisphere,  thus : — 

ALT. 

Existing  isochional  of  snow  line 
about 11,000ft. 

Less  depression  of  n^v^  due  to  ex- 
tremity of  orbit  at  last  glacial 
epoch  in  Northern  Hemisphere. 
Max.  effect  estimated  to  be  about 
210.000  years  ago 3,000ft. 

Estimated  height  of  n^v^  or  snow 

field  at  the  time  of  the  last  glacial 

epoch        8,000ft. 

Present  height  of  Mount  Bogong, 

highest  point  of  Victorian  M^b  . . .     6,508ft. 
Add  waste  by  denudation  in  210,000 

years  (say)  210 

6,718a 

Falling  short  of  the  n^v^  or  snow 

line  of  the  last  glacial  epoch  by 

about  1,282  feet 1,282ft. 

*  It  is  of  importance  to  note  here  that  Dr.  Croll,  impre— ed  with  the  much 
greater  ecoentridtv  of  the  earth's  orbit  corresponding  with  tliis  period,  was  foUy 
ooorlnoed  that  a  giadal  epoch  must  hare  occnned  at  this  thne. 
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I^orelj  the  acoeptwce  of  the  ea,rlier  epcicb  i^jJ^o^riDig  not  cnxW 
hiarmonj  with  the  causes  which  pro4uc^  our  e9.rlier  pl^Ti^ 
^rrace  drifts,  but  also  satisfying  all  physical  conditions  for 
^he  initiation  of  glaci^tipn,  ji^  a  more  reasonable  conclusion  to 
^i^ye  at  than  to  refer  the  glacial  evidences  to  the  later 
epoch,  which  would  not  satisfy  physical  conditions  essential 
to  the  initiation  of  glacial  action  without  involving  the  double 
^bssumption  of  an  elevation  and  subsequent  depression  of 
1,282  feet,  for  which  there  is  no  evidence  whatever. 

As  regards  the  very  doubtful  evidence  of  intense  ^ladal 
action  in  the  shape  of  "  boulder  till  *'  discovered  by  Messrs. 
Officer  and  Balfour  in  the  lowlands  of  Korkuperrimal, 
edtuated  nearly  200  miles  to  the  east  of  mountains  where 
alone  in  Victoria  a  permanent  snowfield  capable  of  yielding 
glaciers  could  be  formed,  it  is  evident  that  the  potency  of 
neither  of  the  two  great  epochs  of  cycles  of  maximum  eccen- 
tricity could  be  adequate  to  produce  such  intense  effects,  eren 
if  the  lowlands  of  Victoria  stood  5,000  feet  above  their  pre- 
i|ent  level. 

As  there  is  no  proof  of  any  kind  to  indicate  such  elevation 
and  final  depression  at  any  time  corresponding  to  these 
glacial  epochs,  />.,  subsequent  to  the  deposition  of  their 
Miocene  leaf  beds,  it  is  probable  that  a  ipistake  has  been 
made  in  the  inferences  drawn  from  the  facts.  The  certainty, 
moreover,  that  an  elevation,  not  depression,  of  considerable 
extent  has  taken  place  since  the  upper  Eocene  or  Miocene 
period  is  evidenced  unmistakably  by  the  Tertiary  marine  beds 
over  a  great  portion  of  the  lower  levels  of  the  Victorian 
territory  on  both  slopes  of  the  great  dividing  range.  'Ihe 
supposed  glaciation  of  the  Korkuperrimal  region  is  therefore 
quite  anomalistic. 

Sufficient  illustration  has  now  been  given  with  respect  to 
evidences  bearing  upon  causes  of  glaciation,  in  Australia 
and  Tasmania  at  least,  to  justify  me  in  adopting  for  the 
present  the  following  conclusions : — 

(1.)  That  the  glacier  epoch  of  Australasia  was  probably 
comparatively  mild  in  its  effects,  manifesting  itself  mainly 
by  increased  rainfall  in  lowlands,  and  by  establishing  local 
glaciers  in  the  alpine  regions  of  Southern  Australia  and 
Tasmania,  and  in  greatly  extending  the  spread  of  the  exist- 
ing snowfields  and  glaciers  of  the  New  Zealand  Alps. 

(2.)  That  probably,  in  Australia,  the  local  glaciers  of  the 
Alps  melted  before  reaching  the  2,000  feet  levels  within  the 
valleys  which  descended  continuously  from  the  elevated  snow- 
fields  ;  and  in  Tasmania  it  is  most  probable  thai  only  on 
{he  western  slopes  of  our  western  highlands  was  there  suffii- 
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oient  preoipitatioii  to  yield  glaciers,  any  of  which  did  not 
reach  xhe  sea,  and  probably  were  melted  within  their  own 
valleys  before  reaching  the  1,000  feet  level. 

(8.),  That  the  date  at  least  of  our  most  refrigerated  period 
was  probably  isochronous,  and  mainly  caused  by  i^e  maxi- 
mum cycle  of  eccentricity  of  the  earth's  orbit  with  winter  in 
aphelion,  probably  near  to  the  beginning  of  our  neocene 
period,  say,  850,000  years  ago. 

(4^  That  if  the  latter  be  true,  it  proves  that  the  astrono- 
mical theory  by  itself  (i.e.,  without  concurrence  of  geo- 
graphical conditions)  would  not  adequately  account  for  the  ice 
Sge  of  Europe  and  North  America,  nor  for  the  absence  of 
marked  glacial  phenomena  among  the  earlier  tertiary  deposits 
of  Europe  at  points  of  time  concurring  with  the  earlier 
cycles  of  eccentricity  of  the  earth's  orbit  with  winter  in 
aphelion. 

I  dp  not  expect  that  my  conclusions  will  be  accepted  at 
pjresent  by  many  geologists  who  have  already  attained  to 
crystallised  views  on  the  matter,  but  even  these  may  be  pre- 
pared to  allow  that,  granting  the  premises  assimied  by  me, 
my  conclusions  follow  as  a  logical  necessity. 
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NOTES  ON  THE  GEOLOGY  OP  LAKE  ST.  oiiAli 
AND  ITS  IMMEDIATE  NEIGHBOURHOOD, 
TOGETHER  WITH  OBSERVATIONS  REGARDING 
THJE  PROBABLE  ORIGIN  OP  OUR  NUMEROUS 
TASMANIAN  LAKES  AND  TARNS. 

By  R  M.  Johnston,  P.L.S. 

Apart  from  the  unrivalled  beauty  of  the  scenery,  there  is 
notmng  particular  in  the  geological  features  of  Lake  St. 
Glair  and  its  immediate  neighbourhood,  which  is  not  common 
to  and  far  more  perfectly  represented  by  nearly  all  the 
elevated  greenstone  mountains  and  plateaux,  which  form  the 
most  familiar  physiographic  features  of  the  greater  part  of 
Tasmanian  landscape.  The  great  elevated  greenstone  plateau 
of  Tasmania— which  occupies  so  large  a  portion  of  our 
island,  and  not  only  embraces  the  Lake  St.  Clair  region,  but 
iklso  includes  the  greater  portion  of  our  notable  mountain 
peaks  and  bosses — is  of  the  most  uniform  and  simpld 
character,  of  which  the  following  divisions,  where  perfect 
sections  ai'e  disclosed,  may  be  regarded  as  more  or  less 
CdtstOfU  and  typical,  taken  in  ascending  order : — 

Gbkbeal  Chabacteeisticb. 

1.  Base  either  (a)  slates,  schists,  limestones,  or  conglome- 
rates of  Upper  or  Lawer  Silurian  age,  as  at  Mount  Tyndall, 
Eldon  Peak,  Eldon  Bluff,  La  Perouse,  Adamson's  Peak,  Ben 
Lomond  on  one  side,  and  Mount  Picton,  or  (h)  Archaian  or 
Metamorp'hic  Rocks,  as  at  Amphitheatre,  Mount  Gell,  Mount 
Hiigel,  Mount  King  William,  lattie  Sugar  Loc^,  Gould's 
Sn^  Loaf,  Mount  Ossa,  Mount  Pelion,  Bam  BluiE,  Cradle 
Mountain,  Mount  Manfred,  and  Du  Cane  Range. 

2.  Permo-Carhoniferons  Eocha,  with  their  varied  divisions 
of  grits,  conglomerates,  mudstones,  blue  slaty  shales,  im- 
pure limestones ;  winged  Spirifer,  Productus,  Stenopora,  and 
Pen^Btella  Zones ;  Lower  Coal  Measures  (Tas.),  with 

Qlossopterie,  Oangamopteria,  and  NoegarathiopHs;  common 

throughout  Eastern  Tasmania. 
Middle  Goal  Meoiwtes  (Tas.),  with 

Oangamqpteria  and    Vertebraria,    at  on    Ben  Lomond, 

Mount  Cygnet,  and  slopes  of  Mount  Wellington. 

3.  liower  Mesozoie  Sandstones,  with  Vertebraria  and  remkililt 
oigafMidfiAes,  as  on  slopes  of  Mount  Wellington  and  M<>ul^t 
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Pearson,  and  common  elsewhere  throughout  Eastern  Tas- 
mania. 

4.  Upper  Mesozoic  Sanditones,  Shales,  and  Upper  Coal 
MeoMtree  (Tas.)  with  Zeugophyllites,  Thinnfeldia,  Sphenopieris, 
Pecopteris,  Neuropteris,  Alethcpteris,  Odontopteris,  Tceniopteris, 
Cyciopteria,  Baiera,  IScUUhtvria,  etc.,  as  at  Ben  Lomond^ 
Mount  Nicholas,  Fingal  Tier,  Mount  Gray,  slopes  of  Mount 
Wellington,  and  probably  Mount  Pelion  and  Ooal  Hill,  and 
common  elsewhere  throughout  Eabtern  Tasmania. 

5.  Greenstones — Massive,  Core  Crest  (?),  or  Covering  Cap  (?) 
— associated  with  mesozoic  coal  measures,  and  occupying  the 
summit  of  Great  Plateau  and  of  most  of  our  mountains  in 
Eastern  Tasmania. 

6.  Occasionally  lignites  and  Tertiary  leaf  beds,  as  on  Magnet 
Bange. 

7.  Occasionally  (in  patches)  olivine  hasaU  sheets,  as  at 
Bronte,  Eiver  Nive,  and  Lake  Sorell. 

"While  I  cannot  but  compliment  Mr.  Officer  for  his  interest- 
ing notes  on  the  geology  of  the  Lake  St.  Clair  region,  and 
for  the  general  accuracy  of  his  observations,  so  far  as  they  go, 
it  is  unfortunate  that  his  lack  of  acquaintance  with  tiie 
literature  of  Tasmanian  Geology  should  have  led  him  to  give 
so  bald  an  account  of  the  most  familiacr  geological  features  of 
a  region  which  is  classic  to  the  local  observer  as  the  field 
wherein  one  of  Tasmania's  ablest  geologists  (Mr.  Charles 
Gould,  during  the  years  1860, 1861,  and  1862)  accomplished 
his  best  work  as  an  explorer,  geographer,  and  geologist. 
Even  Mr.  Officer's  geological  sketch,  with  its  details  of  lake- 
depth,  mountain  and  ravine,  would  not  now  be  possible,  were 
it  not  almost  entirely  based  upon  the  earlier  elaborate 
investigations  of  Mr.  Charles  Gould,  covering  a  period  of  two 
or  three  years,  and  aided  by  a  field  stafE  of  about  32  men. 
This  much-undervalued  observer  not  only  gave  us  all  our 
existing  routes  and  tracks  in  this  western  region,  but,  owing 
to  his  long  and  ably  conducted  explorations,  he  gave  us,  in  his 
geological  and  physiographical  maps  and  vertical  sections  of 
1860  and  1862,  the  knowledge  of  all  the  physiographical 
features  and  principal  geological  characteristics  which 
we  are  possessed  of  at  the  present  moment,  and  which  form, 
for  this  region,  the  base  of  the  delineations  on  our  latest 
survey  maps,  which  are  partly  reproduced  by  Mr.  Officer. 
During  my  own  later  explorations  in  this  region,  I  could  only, 
by  the  aid  of  more  definite  paJseontological  data,  c<m/Srm  what 
Gould  so  well  described  and  delineated  over  thirty  years  ago. 
Nor,  in  spite  of  some  adverse  conceptions  of  Mr.  Officer,  so  far 
as  I  am  concerned,  as  regards  the  still  doubtful  age  of  the 
greenstones  of  the  Great  Plateau,  can  I  admit  any  norelty  of 
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conclusion  formed  by  him ;  for,  in  this  respect,  he  simply 
follows  and  adds  weight  to  the  original  conclusions  of  Messrs. 
Qould,  Milligan,  and  Strezelecki,  against  whose  judgment,  as 
to  age  of  greenstone,  I  have  always  felt  myself  to  be  in  an  uncon- 
genial atmosphere  of  opposition,  even  when  that  opposition, 
as  so  frequently  expressed  by  me,  is  both  very  doubtful  and 
only  at  most  tentative.  This  attitude  on  my  part  is  only 
natural,  when  it  is  considered  that,  in  my  ideal  section  from 
Dry's  BlufE  to  George  Town,  published  in  this  Society's 
Journal*  twenty  years  ago,  I  then  followed  Gould  and 
Strezelecki,  in  regarding  the  greenstone  of  the  Great  Plateau 
as  younger  than  the  Permo- Carboniferous  and  Mesozoic 
sedimenl^ry  formations.  Owing  also  to  Mr.  Officer's  imper- 
fect acquaintance  with  local  sources  of  information  relating 
to  Tasmanian  Geology,  he  has,  in  his  small  chart  of 
Lake  St  Clair,  unwittingly,  reproduced  a  /oc  nmile  of  a  frag- 
ment of  a  geological  "  Map  of  a  portion  of  Western 
Tasmania,"t  explored  during  the  summer  of  1860  hj 
an  expedition  under  the  command  of  Charles  Gk)uld,  B.A., 
F.G.S.,  Government  Geol  >gi8t  (lithographed  and  coloured  by 
F.  Dunnett,  of  Hobart).  That  it  simply  reproduces  a  fragment 
of  the  geological  and  physiographical  details  of  this  region  of 
the  west  of  Tasmania  as  originally  mapped  by  Gould,  is  best 
appreciated  when  I  mention  that  this  scarce,  but  locally  well- 
known,  coloured  geographical  map  of  Mr.  Gould,  embracing 
the  portion  mapped  and  coloured  by  Mr.  Officer,  and  agreeing 
with  it  perfectly  in  all  essentials,  covers  an  area  of  about 
2,500  square  miles,  situated  between  Cradle  Mountain  and  the 
Mount  Murchisou  region  in  the  north,  and  between  Lake  St. 
Clair  and  the  Mount  Lyell  region  in  the  south.  When  I 
state  that  Mr.  Officer's  chart  is  a  less  perfect  delineation  or  fac 
simile  of  a  portion  of  the  region,  covering  at  most  23  i  square 
miles  of  the  south-e^istem  portion  of  the  area  embraced  in 
Mr.  Gould's  more  perfectly  detailed  geological  map  (that  is, 
only  9*36  per  cent,  of  the  area)  we  may  more  easily  appre- 
ciate how  far  the  map  of  Mr.  Officer  falls  short  of  the  more 
extended  original  map  of  1860,  while,  for  obvious  r^asjns,  it 
also  compares  unfavourably  with  the  latter  in  exactness  of 
physiographical  and  geological  definition.  I  say  this  is 
unfortunate,  because,  were  it  not  for  the  original  elaborate 
and  comprehensive  geological  map  of  Mr.  Gould,  Mr.  Officer  s 
smaller  chart  of  a  portion  of  the  region  would,  unquestion- 
ably, be  considered  a  most  meritorious  delineation,  regarded 
as  the  result  of  the  imaided  observations  of  a  geologist 
who  had  briefly  examined  the  country  for  the  first  time. 

*Proc  Roy.  Soc.  of  Tas.,  Aug ,  1872     "  Ck)aipo8ition  and  extent  of  Tertiary  beds 
in  and  around  Launceston." 

t  Scale,  ^  inohet  to  the  mile 
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LA.OK  or  PALiBONTOiioaioAL  Etidbitcb  as  to  thb  Aob  OV 
THB  Goal  Hill   Coal  Mbasubss  and   ABSooiAnD 

Sandstones. 

There  is,  however,  another  matter  of  great  local  importanoe 
which  Mr.  Officer's  paper  reminds  us  of,  viz.,  the  aoabtfnl 
age  of  the  coal  measures  which  we  know  exist  at  Coal  HOI, 
and  the  lack  of  knowledge  regarding  the  positive  existence 
of  Lower  and  Upper  Mesozoic  formations  succeeding  the 
Permo-Carboniferous  mudstones,  of  which  we  have  here  and 
elsewhere  along  the  crests  of  the  Great  Plateau  the  moct 
abundant  evidence.  Had  Mr.  Officer  been  more  perfectly 
acquainted  with  our  local  wants  in  this  respect  (see  "  Oteol.  of 
Tas."  p.  164),  I  am  sure  his  labours  and  observations  would 
have  been  more  profitable  to  science,  as  well  as  of  more  lasting 
satisfaction  to  himself.  Let  us  hope  that  he  may  yet  be 
encoiiraged  to  return  to  this  interesting  out-of-the-common 
track  region,  and  direct  his  observations  rather  to  fill  up  the 
blanks  in  our  knowledge  regarding  the  doubtful  age  of  the 
Coal  Hill  coal  measures,  and  also  help  us  in  discovering 
positive  evidence  (stratigraphical  and  palsBontological)  of  the 

Sresence,  or  otherwise,  with  boimdaries,  of  the  rocks  of 
[esozoic  Age  of  both  upper  and  lower  horizons,  which  are  so 
familiar  to  us  in  similar  situations  in  the  more  eastern 
elevated  greenstone  plateaux.  Without  palseontolofi^ical 
evidence  we  can  proceed  no  further  at  present,  and  it  is 
unfortunate  in  this  respect  that  Mr.  Officer's  observations 
afford  no  light  whatever.*  As  regards  certain  new  aspects  of 
portions  of  the  greenstone  plateau,  my  own  observations 
during  the  last  four  or  five  years  have  again  independently 
disposed  me  to  regard  with  more  favour  &e  possible  later  or 
Post-Mesozoic  age  of  the  greenstones  of  the  Great  Plateau 
and  elsewhere.  My  difficulty  still  exists  as  regards  the 
apparent  older  greenstones  lying  between  Blackman's  Bay 
and  Adventure  Bay.  But  I  take  this  opportunity  of 
acknowledging  that  my  continued  &ilure  to  detect  the 
remains  of  undoubted  greenstone  rocks  among  the  abundaiit 
erratics  and  derived  conglomerates|in  our  mudstones,  together 
with  the  undoubted  similarity  of  character  of  supposed  older 
and  later  greenstones,  have  for  the  last  year  or  two  weighed 
strongly  in  my  mind  in  favour  of  the  later  age  of  all  our  typical 
diabasic  greenstone  rocks,  and  I  should  not  now  be  surprised 
in  the  least  if  reasons  should  soon  be  forthcoming  which 

*It  would  be  interetttng  to  learn  how  Mr.  Oflcer  arrlTed  at  the  knowledge  thii 
the  whole  of  the  Sandstones  mapped  by  him  as  Carboniftnut  are  really  so.  He 
does  not  support  this  condiudon  hy  a  single  reference  to  the  characteristic  foesDs, 
by  which  means  alone  can  sndi  a  conclusion  be  accurately  arriTed  at;  forths 
Sandstones  of  Permo-Garboniferous  Age  and  Lower  Mesoioio  Age  In  Tasmania  are 
■o  similar  in  lithological  characters,  that  references  so  hanirded  are  pure  gatm- 
work. 
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snght  reooausile  my  juAgmttxt  with  the  apparently  stromf^ 
oppoaing  evidences  presented  by  the  extent,  mass,  positionB, 
and  coiitinuons  rektiondiip  of  the  greeDst<me  rocks  under- 
Mag  the  modstones^  between  Blackimui's  Bay  and  Adventure 
Bay  in  South-Eastern  Tasmania*  Mr.  Montgomery's  and 
Mr.  David's  reasonings,  I  confess,  have  also  had  much  weight 
in  di^osing  my  min^d  to  contemplate  a  result  of  this  kind. 
Let  me  be  just  to  myself,  however,  by  quoting  my  earlier 
remarks  on  this  important  question.  In  commenting  upon 
the  pros  and  eons  relating  to  the  age  of  the  greenstones,  I 
bave  always  accepted  the  fact  that  ike  larger  TOrtion  of  the 
greenstones  of  the  lower  levels  were  younger  uian  the  Upper 
ilesoioic  coal  measures,  although  I  was,  and  am  stilly  doubt- 
ful of  the  age  of  the  massive  greenstones  of  the  more  elevated 
regions,  and  sudi  was,  and  is,  my  tentativeness  of  oi»nion» 
tiial^  in  my  paper  on  the  Geology  of  Bruni,  read  before  this 
Socroty  on  Ai»ril  18th,  1886,  i  stated—"  That  the  opinions 
adivaaced  by  me  have  merely  the  force  of  probability,  in  my 
itiind,  from  which  all  doubt  has  not  yet  been  wholly  removed  /' 
and  again  (p.  8),  '^I  am  only  anxious  for  the  truth  (Amy 
iMpinions,  and  therefore  shall  alwayis  be  prepared  to  modify 
them  in  aocordanoe  with  the  weight  of  available  evidence." 
As  yet  I  have  not  heard  of  any  satisfactory  reasons  which 
would  account  for  the  position  and  relationship  of  the  Bruni 
and  Blackman's  Bay  greenstones  in  such  a  manner  as  would 
fikvour  an  origin  more  modern  than  the  Upper  PalsBozoic  rocks^ 
which  appeaar  to  have  been  quietly  deposited  upon  their  upper 
irregular  surfaces.  I  have  considered  the  possibility  of 
lateral  thrust  between  the  bedding  on  a  gigantic  scale,  but 
l^iere  are  still  many  positive  objectious  lyine  beyond,  which 
«t  jwesent  prev^it  me  from  accepting  this  sohitton. 

Tbs  Bboiohb  IV   THX  Nbiohboubhood  wBBns  THB  Fom- 

HATIONB    ASOTTKD    LaK8  St.    ClAIB    MAT    BE    STtTDIBty 

Most  Adtahtaoeouslt. 

By  confining  his  observations  to  the  immediate  shores  of 
tiie  charming  Lake  Si  Olair,  and  to  the  romantic  valleys  of 
Hhe  Cuvier  and  Narcissus,  Mr.  Officer  lost  no  advantage,  so 
lar  as  the  lover  of  the  picturesque  is  concerued ;  but,  so  far 
ais  the  profitable  study  of  the  particular  geological  forma- 
tions  is  concerued,  he  could  not  have  chosen  his  field  of 
observation  more  unfortunately.  It  is  quite  possible  that  if 
Mr.  Officer  could  have  obtained  a  view  of  the  complete  series 
of  the  rocks  from  the  actual  bed  of  Lake  St.  Clair,  which  is 
b^enried  as  much  as  552  feet  beneath  the  surface  of  its  water 
level  in  the  immediate  vicinity  of  Mount  Olympus,  he  might 
obtain  a  fair  knowledge  of  the  character  and  sequence 
of  ^le  typical  rockii  of  this  interesting  locality.    But  although 
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Mr.  Gould  assures  us  that  the  Metamorphio  rocks  (not  car> 
boniferous  sandstones,  as  in  Mr.  Officer's  chart)  form  the 
deepest  bed  of  the  lake,  which  he  had  sounded  so  carefully  in 
every  direction  in  1860,  it  is  impossible  from  direct  obserra- 
tion  to  confirm  or  disprove  his  statement.  It  is  when  we 
leave  the  Lake  and  its  affluents  (the  Ouvier  and  Narcissus), 
and  traverse  the  region  of  mountain  and  valley,  beginning 
with  that  of  the  Lakes  Dixon  and  Undine,  and  thence  pro- 
ceeding westward,  along  Gould's  well-known  section,  by  way 
of  Mount  Gell,  Coal  Hill,  Gould's  Pyramid,  Rocky  Hill,  Camp 
Hill,  Last  Hill-,  and  Eldon  Peak,  across  to  North  Eldon,  that 
we  have  a  fairly  complete  glimpse  of  the  grand  range  and 
sequence  of  the  varied  and  interesting  geological  formations 
of  the  Western  Highlands  of  Tasmania.  The  region  of  Lake 
St.  Clair  proper,  with  the  valleys  of  its  northern  affluents,  the 
Cuvier  and  Narcissus,  disclose  the  mereft  fragment  of  this 
splendid  sequence  of  rock  formation ;  a  fragment,  moreover, 
which  can  be  studied  with  greater  advantage  and  in  much 
greater  perfection  within  one  mile  of  the  Citj  of  Hobart,  and 
nearly  everywhere  in  the  more  accessible  regions  of  the  east. 
I  can  say  no  more  of  this  fragment  of  Tasmanian  geology— 
which,  however,  embraces  all  our  rich  and  interesting  Permo- 
Carboniferous  and  Mesozoic  formations — than  has  been  so 
fully  described  by  me  already  in  numerous  geological  papers 
to  this  Society,  and  whose  study  has  occupied  my  own  close 
attention  for  a  period  oi  nearly  a  quarter  of  a  century.  The 
fact  that  in  my  work  on  "  The  Geology  of  Tasmania  "  alone 
I  have  devoted  123  royal  quarto  pages  to  its  history,  accom- 
panied by  numerous  plates  and  sections,  and  illustrated  also 
by  over  230  figures  of  typical  fossils,  is  surely  sufficient 
evidence  that  it'  has  not  been  neglected,  and  that  we  have 
acquired  a  considerable  knowledge  of  its  leading  characteristics. 
Between  the  North  Eldon  'Biyer  bed  and  Lake  Dixon  valley, 
however,  we  have,  as  shown  in  accompanying  section,  a  grand 
development  of  rocks,  embracing  probably  a  complete  series 
of  all  the  older  formations  from  the  Archsean  to  the  Upper 
Silurian^  and  possibly  also — in  the  ujjper  conglomerates  of 
some  of  the  mountains,  such  as  Mounts  Lyell  and  Owen — the- 
equivalents  of  the  Devonian  of  other  countries.  The  general 
character  and  relationship  of  this  grand  series  of  rocks,  as 
disclosed  by  Mr.  Gould's  section,  part  of  which  I  have  myself 
verified  from  palseontological  and  lithological  data,  may  be 
summarised  as  follows  : 

1.  Eow  or  Granite  Tor — granite  axis, 

2.  Eow  Tor,  across  the  Murchison  Valley  to  North  Eldon 
River,  meta/morphic  schists,  etc. — apparently  devoid  of  fossils. 

3.  North    Eldon  Eiver,  across  Eldon  Peak,  Camp  Hill, 
and     Bocky     Hill    to     Jnkerman     River:      base     Lower 
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Palseozoic  rocks;  those  most  apparent  being  of  Upper 
Silurian  Age,  and  in  the  Eldon  Yallej,  Princess  Eiver, 
consisting  largely  of  clay  slates,  mudstones,  and  schistose, 
sandstones  with  thin  quartz  reefs,  and  in  certain  beds,  richly 
fossiliferous,  the  •  following  forms  are  especially  prolific : — 
CcUymene,  Pentamerus,  Orthiay  Strophomena,  8pirifera» 
AlrypOy  Lingula,  BhyncharieUa,  Leptaena^  LoxoTiema,  FavosUes^ 
«ncrinital  stems,  etc  Unconf ormably  lying  upon  these  we 
have  in  succession,  as  on  Eldon  Peak,  Camp  Hill,  Bocky 
Hill,  etc.,  in  ascending  order : — 

L  Upper  Palaeozoic  grits,  conglomerates,  and  mudstones, 
with  the  usual  abundance  of  winged  spirifers 
Productue,  Terebratula,  Strophaloeia^  Aviculopecten, 
Paehydomu8f  Sanguinolites,  Strehlopteria,  Amculat 
Palaarca,  Tellinomyaf  Inoceramxia.Pterinea^  Notomya, 
Platyschismay  Orthonatay  Conularia,  Qoniaites,  8ten0' 
pora,  Protoretepora,  FenesteUa,  Encrinites,  etc. 

n.  Thick  bedded  sandstones,  shales,  and  coal,  as  at  Coal 
Hill,  Mount  Glell,  etc.,  of  which  no  fossil  evidence 
has  yet  been  obtained,  but  which  may  possibly 
embrace  tbe  Lower  Coal  Measures  with  Glossop- 
ieris,  GangamopteriSf  and  Nceggarathiopsis ;  the 
Lower  Sandstones  of  Mesozoic  Age,  with  Vertehraria 
and  ganoid  fishes ;  and  tbe  Upper  Coal  Mectsurea 
Shales  and  Sandstones,  with  Zeugophyllites,  Baiera, 
Pecopteris,  Spenopteris,  Thennfeldia,  Neuropteris, 
Taniopteris,  Salishuria,  PterophyUum,  etc. 

m.  Massive  cap  (?)  or  elevated  cores  (?)  of  diabasic 
greenstones — the  most  characteristic  feature  of  all 
our  mountain  peaks,  bosses,  and  plateaux,  from 
Mounts  Tyndali  and  Dundas  on  the  west,  to  St. 
Patrick's  Head  and  La  Perouse  on  the  east. 

rV.  Inkerman  Eiver,  across  the  spurs  of  Gould's 
Pyramid,  Alma  River,  Mount  Gell  to  valley  of  the 
Dixon  and  Undine ;  base — Metamorphic  schists 
quartzites,  gneiss,  conglomerates,  etc.,  with  over- 
lying rocks,  as  on  Eldon  Peak,  at  Mount  Xing 
William,  Mount  Hiigel,  and  Mount  Gell ;  and  on 
intervening  ridges  and  peaks,  as  Eocky  Hill,  Gould's 
Pyramid,  and  Coal  Hill,  the  usual  sandstone  shales, 
grit,  etc.,  whose  age  may  be  Upper  Palseozoic  or 
Mesozoic,  or  include  both ;  but  in  the  absence  of 
pakeontological  data,  cannot  now  be  determined. 

Apart  from  the  Bracbiopod  sandstones.  Clay-shales, 
Hydromica-schists,  and  more  recent  conglomerates  further 
^est,  between  Mount  LyeU  and  the  Tertiary  Lignites  and 
Leaf  Beds  of  Macquarie  Harbour,  this  region  affords  a  grand 
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Add  for  original  inTestigatioii  in  the  ftitore,  as  at  ]^ 
hxve  only  a  ^erj  bald  view  of  its  Idstor^  and  stratign^ibie 
jMqnenoe.  It  is  here  that  Hie  Tasmaman  geologist  in  the 
fauire  may  expect  to  win  fresh  laurels,  nther  than  in  ihe 
immediate  Ticinit^  of  Lake  St.  Olair,  just  Ijing  beifond  its 
most  easterly  limits,  i.e.,  aeross  the  great  eastern  and  westccn 
watershed-diyiding  ranges  of  Monnts  Hugd  and  Bufoa. 
SouUiward  across  the  Frenchman,  Gkkrdon  Biyer,  Aitkar 
Banges,  towards  Port  Bavey,  a  still  more  iotoresting  r^^ioii 
awaits  systematic  exploration;  for  all  that  weJknawat  present 
is,  that  the  whole  region  is  similarly  occupied,  mainly  by  the 
Latper  Palceozoic  and  older  Meiamorphic  rocks,  whose  geolo* 
gical  history  is  still,  practically,  a  closed  book^  and  even  its 
exact  physiographical  features  are  far  from  being  perfectly 
delineated  on  our  charts. 

Onionr  or  thb  NxncssoTra  Lakss,  Tabns,  and  LAKELSTa 

OF  .THJB   QbBAT   PUkTBAU  OF  TlAlCANIiU 

While  I  am  fully  eonyinced  that  a  hurge  number  of  our 
small  lakes  and  tam8,mostly  carved  out  of  t^eharder  crystalline 
rocks,  towards  the  mouths  of  the  Alpine  Valleys  of  our 
Western  Highlands  leading  from  the  Great  Plateau  (such  as 
Lakes  Undine,  Dixon,  and  Augusta),  have  been  originated 
mainly  by  the  agency  oi  glaciers  and  ^eir  terminal  moraines, 
I  haye,  from  long  obseryation,  arrived  at  the  condusion  that 
our  larger  lakes  on  the  higher  levels  of  greenstone  plateau — 
such  as  Lake  St.  Olair,  Lake  Sorell,  Lake  Echo,  Lake  Arthur, 
and  Great  Lake,  together  with  innumerable  lakelete  and 
lagoons  on  the  upper  levels — have  been  mainly  determined  by 
the  original  irregularities  of  sur&ce,  produced  partly  by  tbie 
anastomoses  of  successive  flows  of  greenstones  daring  their 
eruption,  and  partly  by  the  unequal  contrdction  due  to  lack 
of  homogeneity  of  the  cooling  surfaces  of  the  more  massive 
horizontal  flows  of  greenstone  magma,  which  are  so  diarac- 
teristic  on  the  mountain  plateaux  of  Tasmania,  and  which 
cover  continuously,  or  in  an  anastomosing  network  of  ntnffes, 
so  large  a  portion  of  the  superficial  area  of  Eastern  TEia- 
mania.  This  conclusion  has  again  and  again  been  forced 
upon  my  mind  by  the  closer  study  of  our  upland  lake 
systems,  as  it  seems  to  account  satisfactorily  for  all  the 
known  facts ;  and,  moreover,  it  is  in  harmony  with  the  views 
of  leading  physicists  when  contemplating  the  causes  whidi 
produced  the  initial  and  universal  nTegularities  of  sur&ce  <m 
our  globe,  and  which  in  their  turn  determined  the  limits  of 
land  and  sea  during  the  later  epoch  in  its  history,  which 
marked  the  stage  of  change  from  the  expansive  free  gaieoiis 
envelope  of  vapour  to  precipitation  and  condensation  fimn 
cooling  and  gravitation,  in  the  form  of  lake,  river,  sea,  and 
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oceonio  waters,  within   the  limitB    determined  already,  by 
irregolarities  of  the  surface  of  the  earth's  crust. 

A  diyersified  distribution  of  the  original  sur&ce  magma  of 
our  globe  is  assumed  with  good  reason  by  Mallet  J.  D.  Dana,* 
Professor  Hennessy,  Archdeacon  Pratt,  Sir  Archibald  Geilde, 
juad  many  other  eminent  phydcists  and  geologists,  as  a 
primary  condition ;  and  this  primary  condition,  owing  to  the 
unequal  rates  of  cooling,  and  differences  of  density  of 
different  masses  of  magma,  i^  assumed  to  be  the  initial 
factors  in  producing  elevated  and  depressed  surfaces,  includ- 
ipg  cup-shaped  basins.  The  denudation  oi  agencies  such  as 
the  mobile  gravitating  force  of  water,  only  come  into  play  at 
«  subsequent  stage,  so  that  the  older  caused  irregularities  of 
WDri^e,  to  a  large  extent,  initiate  and  govem  the  direction 
and  lo<»I  intensities  of  subsequent  denud^g  agencies. 

In  accounting  for  the  origin  of  Alpine  lakes  generally,  by 
the  Glacier  lieory — according  to  Eamsay's  view,  whidi, 
during  the  first  quarter  of  this  year,  has  again  been  promi- 
n^itly  brought  before  our  notice  by  a  discussion  of  the  subject 
in  the  pages  of  Nature  by  Mr.  T.  G.  Bonney,t  the  Duke  of 
Argyle,  X  and  Dr.  Alfred  Wallace  §  it  would  seem  that  the 
dbacinations  of  Compte's  **  Law  of  the  Simplest  Hypothesis  *' 
have  a  dangerous  tendency  to  promote  a  retrograde  move- 
ment in  geological  science  ;  and  that  some  of  her  most  brilliaat 
exponents  are  not  altogether  mail-proof  in  resisting  their 
fascinating  influence  when  the  charmingly  disguised  errors 
of  simplicity  of  causation,  by  their  aid,  are  championed  in 
opposition  to  the  truer,  though,  perhaps,  less  attractive 
complexity  of  variable  or  combined  causes.  In  geological 
science,  as  in  economic  science,  there  is  ever  a  danger  of 
mutilating  a  complex  truth  for  the  sake  of  erroneous  sim- 
plicity ;  and  the  bed  of  Procrustes  was  but  a  feeble  engine  of 
distortion  or  mutilation,  as  compared  with  all  simple  or 
specific  hypotheses  of  causation  specially  devised  to  embrace 
somehow  all  effects,  notwithstanding  that  the  points  of  simi- 
larity in  the  latter  may  only  appear  to  be  of  congeneric  value, 
and  not  conspecific. 

Professor  Marshall,  in  his  veoent  work  on  **  The  Principles 
el  Economics"  (Methods  of  Study)  has  given  us  earnest 
warning  of  this  danger  to  all  students  of  eomplex  problems 
of  science ;  and  has  shown  that  the  "  Physical  sciences  mftde 
dow  progress  so  long  as  the  brilliant  but  impatient  Greek 

*l%e  fact  that  the  Continental  and  OceaaioareM  nere  detnnnlned  hi  theftat 
«ooUng  of  the  globe  gigniflee  that  in  the  oooling  or  radiation  of  heat  into  spaof . 
there  were  areas  of  greatest  and  least  contractlotu  llils  diiferenoe'in  oooUng  and 
tbB  reealthig  level  of  the  wirfaoe  most  have  been  owing  to  some  differenee  •( 
goaUty  or  conditionin  the  material  (Dana^s  **  BSanoal  of  Qeoloajt*  8rd  edition,  187a) 

t^aeur8.p.841(Feb.).    t  ifr»d.,  p.  aaa    |l&itf.(Bfiu€l^f.tff. 
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geoius  insisted  in  searching  after  a  single  basis  for  the  expla- 
nation of  all  physical  phenomen>a ;  their  rapid  progress  in  the 
modern  age  is  due  to  a  breaking  up  of  broad  problems  into 
their  component  parts.  There  is  no  doubt  an  underlying 
unity  in  all  the  forces  of  nature,  but  whatever  progress  has 
been  made  towards  discovering  it  has  depended  on  knowledge 
obtained  by  persistent  specialised  study,  no  less  than  an 
occasional  broad  surrey  of  the  field  of  nature  as  a  whole," 
and  accordingly,  with  Mill,  he  approves  of  another  of 
Compte's  sayings,  that  "  a  person  is  not  likely  to  be  a  good 
economist  (might  we  not  add  also  for  local  application,  a 
good  geological  specialist)  who  is  nothing  else."  Although 
these  observations  are  directed  to  qiiite  a  different  matter, 
the  central  idea  may  yet  be  applied  with  advantage  to  all 
who  are  apt  to  be  carried  away  by  the  fascinations  of  simple 
univerBal  hypotheses  of  causation,  as  accounting  for  complex 
though  superficially  similar  effects.  I  am  of  opinion,  there- 
fore, that  the  effort  on  the  part  of  some  brilliant  geological 
investigators  to  account  generally  for  the  origin  of  Alpine 
Lake  basins  by  reference  to  the  Glacier  Theory  is  a  retrograde 
movement  and  a  mistake.  It  may  account  for  a  large  number 
of  lake  basins,  but  if  all  previous  observations  are  not  a 
blunder,  it  cannot  account  for  all  lakes,  even  in  Alpine  re- 
gions. Every  geologist  who  desires  to  avoid  impartiLg  error 
into  his  inferences  from  local  facts  of  observation,  must 
therefore  rigidly  guard  against  deceptive  general  hypotheses, 
lest  they  should  unconsciously  bias  and  disturb  his  mind 
in  making  correct  interpretations  of  observed  facts  ;  and 
hence  each  lake  basin,  wherever  situated,  is  best  studied 
apart  from  all  others  on  the  basis  of  local  evidences.  This 
method,  moreover,  does  not  exclude  the  Glacier  or  any  other 
particular  agency,  regarded  as  a  cause.  Apart  from  one's  own 
experience  in  support  of  this  view,  we  have  the  best  positive 
evidence  of  its  truth  in  the  writings  of  all  authors  of  Geo- 
logical Text  Books,  whose  imagination  is  kept  under  stricter 
control,  partly  by  the  feeling  that  they  are  more  responsible 
for  the  teaching  imparted  by  them,  and  partly  by  the  circum- 
stance that  in  giving  the  outline  ot  any  particular  subject, 
they  are  led  to  review  all  the  varying  circumstances  and  con- 
ditions, and,  in  unsettled  questions,  to  give  the  facts  upon 
which  they  are  based,  in  order  that  the  student  may  be  pro- 
perly equipped  to  grapple  with  similar  difficulties  when  they 
appear  to  him. 

Sir  Archibald  Gteikie's  luminous  writings  and  observations 
alone  suffice  to  overthrow  the  "  One  Condition,  One  Cause" 
theory  of  lake  origin.  In  his  text  book  (p.  927)  he  gives  a 
most  true  and  ludd  account  of  the  various  causes  which  are 
known  to  have  produced  lake  basins,  and  may  be  briefly 
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aammaiised  as  follows: — Lakes  may  h9  formed  in  seyeral 
ways : — 

1.  By  subterranean  movements,  as  in  mountain-makings 
and  in  volcanic  explosions,  and  as  in  the  subsidence  of  the 
central  part  of  a  mountain  system,  which  might  conceivably 
depress  the  heads  of  valleys  below  the  level  of  the  original 
outflowing  channel  of  stream,  and  as  in  the  cup-like  basins 
of  extinct  craters.  Types  of  the  latter  are  exemplified  in 
Australia,  by  the  Blue,  Middle^  and  Centre  lakes  of  Mount 
Gtkmbier,  and  possibly  some  of  the  lakes  of  the  Great 
Plateau  of  Tasmania. 

2.  By  ponding  back  of  streams  by  lava.  Type,  Lake  Aidat 
in  Auvergne,  and  probably  Lake  St.  Clair  in  Tasmania.  The 
latter,  however,  can  only  partly  be  the  result  of  this  cause, 
for  its  great  depth  of  592  feet,  in  a  trough  of  older  rocks 
lying  helow  the  igneous  flows,  the  igneous  ponding  flow 
being  so  much  above  its  deep  bed,  the  present  head,  now  even 
180  feet  below  the  lake  surface,  has  by  depression  of  the 
head  of  the  valley,  mainly  aided  in  the  formation  of  its 
great  depth  of  water  bed.  The  flow  of  greenstone  which 
doses  the  mouth  of  the  Lake,  and  through  which  its  affluent 
the  Derwent  cuts  its  shallow  course,-  would  not,  by  itself, 
account  for  its  present  great  depth ;  nor  would  glacier  erosion 
account  for  all  its  peculiar  characteristics. 

8.  By  subsidence  of  surface,  caused  by  the  dissolution  of 
rock  salt,  limestone,  etc.,  such  examples  of  the  former  occur 
in  the  Peak  caverns  of  Derbyshire,  grottoes  of  Anteparos  and 
Adelsberg,  and  the  vast  labyrinths  of  the  Mammoth  Cave, 
Kentucky,  and  Salt  Pans,  Tasmania.  Examples  of  the  lattei 
form  are  found  frequently  as  small  lakes  and  ponds  in  Tas- 
mania, as  at  the  Circular  Marshes  and  Ilfracombe. 

4.  By  the  original  irregularities  of  surface,  produced  by 
the  irregular  anastomosing  flows,  and  unequal  cooling  of 
massive  unhomogeneous  igneous  rock,  as  on  the  Great 
Plateaux  of  Tasmania ;  combined,  probably  also,  with  violent 
and  abrupt  alterations  of  level  during  the  cataclysmic 
upheavals,  which  raised  the  rocks  bodily,  as  on  Ben  Lomond, 
Mount  Wellington,  Great  Plateau,  and  many  other  mountain 
table-lands,  to  a  height  of  about  2,500  feet  above  their 
former  levels.  Geikie  (p.  925,  Text  Book)  states  that  most  of 
the  great  table-lands  of  the  globe  seem  to  be  platforms  of 
little  disturbed  strata,  either  sedimentary  or  volcanic,  which, 
as  ill  the  case  of  most  of  the  elevated  greenstone  plateaux  of 
Tasmania,  "have  been  upraised  bodily  to  a  considerable 
elevation." 

This  cause,  therefore,  accounts  most  satisfactorily  for  the 
greater  number  of  our  elevated  Tasmanian  lakes,  such  aa 


Digitized  by 


Google 


146      N0TB8  ON  THE  GBOLOaT  OF  LASS  8T.  CLAIR. 

Lake  St  Clair,  Lake  Echo,  Li^e  Apthnr,  Nineteen  Lagoon» 
Lake  Sorell,  Lake  Crescent,  and  Great  Lake  on  Oreat  PlatcMi, 
and  Lake  Toul  on  Ben  Lomond. 

5.  By  the  irregularities  of  surface  caused  by  ice  sheet 
moyements,  as  in  the  northern  parts  of  Europe  and  Nortli 
America;  leaving,  on  the  retirement  of  the  ice,  clay  and 
mound  enclosed  hollows,  forming,  subsequently,  numeroos 
tarns  and  lakes. 

6.  By  the  irregular  erosion  of  valley  systems,  leading  from, 
high  table  lands  and  mountain  chains,  by  former  glaciers,  of 
which.  Lakes  Undine,  Dixon,  €^rge,  &ufus,  Dora,  Spioer, 
Beatrice,  Augusta,  Edgar,  and  innumerable  other  lakes  and 
tarns  in  similar  situations  in  Alpine  Valleys  in  Tasmania 
afford  good  local  examples.  Dr.  Wallace  has  attempted  to 
show  that  glacier  regions  and  lakes  and  tarns  are  constant 
«<mcomitants,  and  by  iDference  these  are  desired  to  be 
regarded  as  cause  and  effect.  But  in  the  light  of  the  preceding 
review  of  the  mutability  of  causation,  there  is  surely  a  better 
reascm  to  be  given  for  the  prevailing  concomitance  in  the 
higher  latitudes  of  Europe  and  North  America,  and  the 
absence  of  numerous  lakes  in  lower  latitudes,  except,  as  ha 
allows,  in  volcanic  regions.  May  the  absence  of  lakes  in  the 
lower  levels  of  low  latitudes  be  not  better  accounted  for; 
partly  by  the  absence  of  precipitation,  as  in  desert  regioni, 
and  partly  by  rapid  evaporation  exceeding  precipitation  in 
other  lower  levels  of  warm  regions  ? 

On  the  other  hand,  as  igneous  rocks  are  also  largely 
characteristic  of  the  higher  utitudes  of  all  great  mountain 
ehains,  peaks,  and  plateaux  of  glacier  and  other  region^ 
may  not  be  irregularities  of  surface  produced  on  the  surface 
of  such  rocks  in  glacier  regions,  caused  by  an  unequal 
cooling,  anastomoses  of  flow  and  violent  alterations  of  level 
bv  upheaval,  accoimt  for  a  larger  number  of  the  lakes  in 
glacier  regions  than  even  the  a<£nittedly  numerous  examj^ 
which  may  be  fairly  referred  to  glacier  erosion  alone  9 

These  are  considerations  well  worthy  of  close  attention, 
and  whatever  differences  of  opinion  may  still  exist,  it  is  hoped 
that  the  experience  gained  by  the  study  of  the  numerous 
lakes  of  Tasmania  may  be  of  some  service  in  arriving  at  a 
true  conception  of  the  whole  subject. 
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DISOOVBRT  OF  OLAOIATION  IN  THB  VICINIXy  OP  MOUNT 
TYNDALL,  IN  TASMANIA. 
6t  T.  B.  Moork,  F.B.G.S. 
(M^P.) 
A  mott  ImportMit  and  estnm«W  isteNttiBg  ditooTwry  of  cUoialioft 
wm  BMule  l^  Mr.  B.  J.  Dano,  F.O.8.,  of  Viotom,  io  the  int  week 
^  Oetober,  1803,  oo  the  high  plateaa  in  the  vidDity  of  Lake  Dom, 
•VftMyiMiia.  flaying  been  with  Mr.  Dunn  afe  the  time  of  his  diecovery, 
•Dd  M  It  wae  his  ii^eotion  to  write  oo  the  snbjeot,  I  now  wish  to  record 
.-fai  tlie  proeeediags  of  oor  Royal  Society  the  result  of  a  more  ezteadad 
aoaroh  made  bv  me  on  the  high  peaks  and  sorrooadiDg  tableland, 
aad  illiistrate  the  most  important  ieatnres  of  the  glaoial  aotloa  on  the 
acoompanyinc  sketch  map  oomniled  from  prismatic  compass  bearings. 
The  Tyndall  Kaa|(e  and  Mooat  Sedffwiok  have  been  the  principal  seats  of 
^be  prehistoric  glaciers ;  respecUTefy  these  monatains  are  aboat  thirteen 
<13)  and  nineteen  (10)  miles  in  a  direct  line  from  the  town  of  Zeehaa, 
and  twenty- two  (82)  and  nineteen  (10)  miles  from  the  port  of  Strahaa, 
They  rise  1,600ft.  to  1,600ft.  above  an  elevated  plateao,  on  which  are 
'•ilaated  Lake  Dora  and  numeroos  other  lakes  snd  tarns  at  an  altitude 
«f  2,400fl  above  tlie  sea  leveL  The  plateau  is  drained  on  the  north  by 
-|he  Anthony  Bi?er,  a  tributary  of  the  River  Pieman,  os  the  west  by 
the  Henty  Hiver  and  its  tributaries,  and  on  the  east  and  south  by  the 
head  branches  of  the  King  River.  The  formation  of  the  Idffher  land  Is  a 
^uartaose  conglomerate,  probably  Devonian.  A  band  of  sTiarian  schist, 
overlaid  in  places  with  a  schistose  conglomerate  over  a  quarter  of  a  mil» 
in  width,  adjoins  on  the  east,  to  which  I  sliall  allude  in  this  paper  as  the 
Devonian  conglomerate,  and  further  east,  as  far  as  the  North  Eldon 
ftlver,  close-grained  quartzites  aad  congloaserate  occur.  The  summit 
ef  Mount  I^ndall  beautifully  illustrates  the  direction  in  which  the 
claciers  have  retired.  Tl>e  Devonian  conglomerate  rook  shelves  off  at 
iiff»reot  points  of  the  compass,is  worn  perfectly  smooth, and  within  20ft. 
«f  the  summit  the  rook  is  polished  aad  striated.  Tlie  glaoiers  descend- 
'faig  from  the  blusher  peaks  have  flowed  la  many  directions  down  the 
numerous  valleys.  In  their  oourse  beautifully  polishiog,  grooving, 
■triatlng,  and  moutonnising  the  Devonian  conglomerate,  deeply  aroovinff 
and  furrowing  the  softer  Silurian  tohists,  and  i  cooping  out  tae  rock 
basins  now  forming  the  present  lakes  and  tarns ;  then  in  places  rasping 
over  hurd  quartsite  and  conglomerate  ranges  400ft.  and  500ft.  higher 
4han  the  lower  land  over  which  they  have  travelled,  Indleating  on  all 
rooks  the  direction  each  flow  has  taken  by  the  strie  and  the  erratics  and 
perched  blocks  left  behind.  The  largest  erratics  and  blocks  are 
oomposed  of  Devonian  conghxaerate.  Some  examples  are  90ft.  high  by 
about  16ft.  broad  and  long  respectively,  many  are  planed  and  striated 
mlendldly,  and  are  often  found  formiBg  segmente  of  circles  at  the  edge 
M  the  morainal  matter,  or  scattered  in  oonfused  masses  over  the 
moratees.  Mount  Sedgwick  (4,000ft )  is  even  more  interestiog  than  the 
!l^dall  country.  Greenstone  forms  a  cap  to  the  mount,  800f  I.  to  l,000it 
Move  the  lower  sunounding  Devonian  oonglomerate ;  naturally  the 
•trap  rock  has  weathered,  yet  deep  grooves  and  furrows  are  pet eeptlble 
to  within  a  short  distance  of  the  summit.  (Mount  Dandas  u  the  only 
miktat  eminettoe  in  th^  Wast  Coast  rapge  capped  with  a  similar  forma tion, 
but  without  signs  of  glaciation.)  Tbe  elevated  country  round  Mount 
SfBdgwiok,  espeoiaUy  to  the  east,  has  been  swept  bare,  and,  with  the 
exception  of  a  few  small  boulders,  all  other  morainal  matter  has  been 
carried  down  the  steep  slopes  and  river  vallejrs.  The  quartzite  and 
oonglomeraite  rocky  sbosr  the  atrin  pdiahing,  etc.,  similar  to  those  round 
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Moanfc  TyDdaU.  At  an  elevation  of  3,500ft.  above  tea  level,  adjoiniiiK 
the  greenstone  on  the  eouth-east  side  of  the  mount,  I  waa  pleaied  to  dis- 
cover a  bed  of  glaoial  conglomerate  containing  ooal  measure  fossils ;  the 
pebbles  are  scored  in  all  wections,  and  man^  beautifnlly  polished.  The 
ooDglomerste  is  composed  of  rocks  quite  foreign  to  the  country  ffranitei, 
slates,  porphyry,  etc.,  and  as  they  occur  at  su:.h  a  high  elevation, 
embedded  tosether,   intermixed  with    carboniferous   foMils,   and  the 

Sebbles  scored  before  the  mass  was  consolidated,  there  is  not  the  alighteal 
oubt  that  the  conglomerate  has  been  formed  from  the  debris  deposited 
by  floating  ice  when  the  laod  was  under  water.  This  also  pointB  to 
the  fact  tmit  the  deposit  was  laid  at  a  previous  perisd  to  the  epoch  of 
the  land  glaciafcion.  A  small  aocompanying  cliart  shows  the  position 
and  extent  of  the  bed  of  conglomerate,  which,  at  the  junotioQ  of  two 
small  streams,  rises  in  a  cliff  50ft.  high,  the  greatest  depth  observable. 
The  principal  ice  flows  have  been  from  the  N.B.  and  slightly  north  of 
east.  As  all  the  chief  features  are  depicted  on  the  chart,  and  the  scorings 
of  the  rocks,  etc.,  illustrated  by  specimens,  I  have  avoided  a  detailed 
description,  but  before  dosing  would  like  to  briefly  describe  the 
moraines.  Some  rise  from  two  to  three  hundred  feet  above  the  lower 
valleys,  those  to  the  west  of  Lake  Margaret  are  the  most  extensivi^ 
and  it  is  in  these  moraines  that  the  only  scored  small  pebbles  and 
rocks  were  found.  Montgomery's  Moutonn^es,  named  after  oar  much 
loved  Bishop,  is  a  spur,  the  rocks  beautifully  moutonnized,  grooved  and 
striated  with  perched  blocks  restiog  picturesquely  here  and  there,  and 
before  Sir  Robert  Hamilton,  oar  late  Oovernor  and  President,  left  Tas- 
mania, I  received  permission  from  him  to  name  '*  Xbe  Hamilton  Moraine,** 
the  largest  discovered.  The  point  marked  Dunn's  Boss  is  the  beat  tUoa- 
tration  of  a  roohe-moutonnee  met  with,  and  is  named  after  the  diaeovenr 
of  glacial  action  in  Tasmania.  Mr.  Dunn  named  most  of  the  prominent 
features  in  the  part  he  visited,  therefore  I  have  not  encroachea  upon  his 
domain.  The  extremely  hard  ice-worn  country  rooks,  grooved  mod 
striated  on  the  plateau  to  the  highest  peaks  of  the  mountains,  indicate 
that  a  vast  sheet  of  ice  of  great  thickness  (probably  1,000ft)  has  covered 
this  region  in  a  colder  period.  As  far  as  I  have  observed,  the  principal 
flows  have  been  to  the  east  and  south,  the  strisa  being  more  dlsoemible, 
and  the  morainal  matter  being  carried  into  the  lower  lands  ;  to  the  west 
and  north  the  ice  has  melted  an  ay  before  reaching  a  great  distanoe, 
leaving  the  morainal  matter  closer  to  the  high  points  of  we  ranse,  and 
in  these  directions  the  etriations  are  not  so  marked.  As  far  back  as 
1883,  in  a  report  to  the  Government  of  an  exploration  to  the  Weat 
Coast,  I  pointed  out  the  probable  existence  of  glaciation  on  the  Eldon 
Peak  and  Mount  Gell,  owing  to  the  erratics  and  accumulations  of 
boulders  met  with  in  the  CoUinjwood  Yalley,  and  perched  blocka 
found  resting  on  the  higher  hills,  and  now  the  glacial  action  ia  proved 
to  exist  beyond  doubt.  From  personal  knowledge,  morainal  matter  is 
scattered  over  a  wide  area  on  the  West  Coast,  and  now  it  will  not  be 
difScult  to  tiaoe  the  course  the  vast  sheets  of  ice  have  travelled,  and 
before  many  weeks  have  elapeed  I  hope  to  supplement  this  paper  with 
an  account  of  other  discoveries  of  glaciation  remote  from  the  locali^ 
described.  Two  names  occur  on  the  chart  which  are  not  yet  officially 
sanctioned,  via..  Mount  Geikie  and  Lake  Mary.  It  will  be  observed 
that  Mount  Geikie  is  a  distinct  mountain  from  Mount  Tyndall  (name 
conferred  by  the  Hon.  J.  B.  Scott),  is  separated  by  water  channels,  and 
U  75ft.  higher. 

A  few  of  Mr,   J.  R.  Scott's  heights  are  recorded  on  the  chart 
marked  thus  ( ),  my  own  so  (    )• 

List  of  specimens  sent  to  illustrate  the  rook  striation.  etc,  for  the 
Museum :~ 
No.    1.  A  series  of  polished,  grooved,  and  striated  quarts  site. 
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No.    2.  A  series  of  polished  and  striated  conglomerates. 

No.    3.  Polished  corner  of  qaartzite. 

No    4.  Striated  hematite  from  a  lode  60  feet  wide. 

No.    6.  Planed  «•  erratic." 

No.    6.  Grooved  greenstooe  from  Mount  8edgwiek. 

No.    7.  Polished  and  striated  pebbles  from  I^vonian  conglomerate  (No. 

2  series). 
No.    8.  Glacial  conglomerate,  containiog  coal  measure  fossils,  Mcunt 

Sedgwick. 
No.    9.  Polished  pebbles  from  glacial  conttlomerate. 
No.  10.  Scored  peobles  from  glacial  oooglomerate. 
No.  11.  Sheared  pebbles  from  Devonian  conglomerate.  , 

No.  12.  Scored  morainal  mitter,  near  Lake  Margaret. 


SUPPLEMENTARY  NOTES. 

DISCOVERT  OF  OLAOIATION  IN  TASMANIA. 

Mr.  T.  B.  MooRB,  F.R.G.S.,  contributed  some  supplementary  notea 
to  his  paper,  read  at  the  April  meeting,  on  "  The  discovery  of  glaciation 
in  Tasmania."  He  said  :— Daring  a  recent  trip  from  Mount  Lyell  to  the 
extreme  southern  termination  of  the  West  Coast  range  a  few  signs  of 

glaciation  were  discovered,  the  most  important  being  in  the  neighbonr- 
ood  of  Mount  Lyell,  where  the  Linda  Valley  is  covered  with  a  layer  of 
moraiaal  matter,  and  in  the  sidlins  cuttings  of  the  horse  track  I  picked 
«p  numbers  of  scored  pebbles,  ft  will  bo  interesting  for  the  Linda 
gold-mining  shareholders  to  know  that  the  deep  ground  hydraulically 
alnioed  on  their  sections  is  nothing  but  a  huge  mass  of  morainal  matter ; 
many  of  the  Urge  boulders  and  smaller  accumulation  of  stones  of  a  soft 
nature  are  beautifully  scored.  It  yet  remains  to  be  proved  whether  the 
glaciers  have  travelled  from  Mounts  Sedgwick  or  Lyell ;  from  the 
appearance  of  the  latter  mountain  in  the  *distance,  I  should  say  their 
first  start  was  made  there— travelling  down  the  escarpments  at  the  head 
ef  the  Linda  River  and  wearing  away  the  soft  hydra-mica  schists  and 

Sprites  beds,  which,  in  all  probability,  continue  northwards  from  the 
ount  Lyell  Co.'s  property.  By  this  erosion  a  quantity  of  auriferous 
pyrites  has  by  degrees  been  brought  down  in  the  morainal  mass  carried 
by  the  ice,  and  hM  been  prin^ipaTly  deposited  at  the  Linda  Go.'s  land  at 
a  point  where  the  gullies  are  confined  before  they  widen  out  into  the 
Linda  Valley.  Along  the  base  of  the  eastern  slopes  of  Mounts  Owen, 
Huxley,  and  Jukes  large  moraines  extend  into  the  lower  land,  and 
morainal  matter  is  scattered  over  the  broad  valley  of  the  King  River. 
After  the  King  River  breaks  through  the  range  between  Mounts  Huxley 
and  Jukes  the  morainal  matter  extends  south  to  the  end  of  the  latter 
mountain.  The  boulder  accumulations  have  a  strike  either  to  the  south 
or  south-east,  showing  that  the  ice  flows  have  travelled  in  these  direc- 
tions, which  are  similar  to  the  principal  courses  in  the  vicinity  of  Lake 
Dora.  The  most  extensive  glaciation  has  taken  place  at  Mount  Owen, 
where  a  large  meraine  forms  a  connectiog  ridge  between  that  mountain 
and  the  Thnrean  Hills.  The  northern  extremity  of  the  Thnreau  Hills  is 
well  gliciated,  as  shown  by  the  ice-worn  rocks  and  laree  greenstone 
boulders  perched  high  upon  their  slopes.  Six  years  ago  1  was  on  the 
tops  of  all  the  mountains  mentioned,  and  found  on  the  summits  of 
Monnta  Owen  and  Jukes  small  tarns  similar  in  character  to  those  at 
Mounts  Tyndall  and  Sedgwick.  Yet,  as  far  as  I  have  observed,  the 
locality  of  ihe  first  discovery  has  the  b<:st  and  most  extensive  illustrations 
of  land  glaciation  in  all  its  forms.  Go  my  recent  trip  only  the  summit 
of  Mount  Darwin  was  examined.  Here  I  did  not  observe  any  distioct 
■igDS  of  ice  action— the  rooks  are  rounded,  but  no  stri»  visible. 
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THE  GEOLOGY  OP  THE  LAKE  ST.  CLAIB  DISTBICTli 

TASMANIA. 

Graham  Offiobb,  B.Sc. 

(Maps.) 

In  the  following  paper  an  attempt  is  made  to  give  son» 
account  of  the  main  geological  features  of  the  district  aVnit; 
Lake  St.  Glair.  The  observations  were  made  during  a  ree^t 
visit  to  the  lake  by  a  party,  including  Professor  Spencer,  of 
Melbourne  XTniyersitj,  myself,  and  several  others.  Owing  to 
the  inclement  weather  we  experienced,  we  were  unable  to 
make  as  eztenidve  observations  as  we  would  have  wished,  and 
the  present  account  does  not  purport  to  be  mor»  ihan  % 
gecdogical  sketch. 

Lake  St.  Glair  is  situated  on  the  great  central  greenstone 
plateau  of  Tasmania.  This  plateau,  according  to  Mr.  B.  M. 
Johnston,  **  preserves  a  general  rugged  or  undulating  level  of 
about  4,000  feet  altitude,  and  its  higher  bosses  and  peaks 
and  its  valleys  do  not  vary  much  more  than  1,000  feet  above 
or  below  this  uniform  level."  Lake  St.  Glair,  the  qaeen  of 
Tasmanian  lakes,  lies  near  the  western  boundary  of  tfais 
plateau,  and  a  little  to  the  north  of  the  central  part,  its 
northern  shore  being  cut  by  the  parallel  42^  S.  lat.  Its 
elevation  above  the  sea  is  about  2,400  feet.  It  lies  in  a  long, 
deep,  narrow  valley,  bounded  on  the  east  by  the  TraveBer 
Bange  and  its  offshoots.  Mount  Ida,  and  the  rugged  moun- 
tains between  it,  and  the  Ducane  Bange,  and  on  the  west  by 
Mounts  Obrmpus,  Byron,  and  Manfred.  The  length  of  the  lake 
is  about  ll  miles,  while  its  greatest  breadth  is  about  2  nules. 
A  depth  of  590  feet  is  recorded. 

At  the  north  end  the  valley  extends  to  the  foot  of  ths 
Bucame  Banges,  some  10  miles  beyond  this  extremity  of  the 
lake.    The  southern  shore  shelves  up  to  a  succession  of  km 

Eeenstone  ridges  and  brt'won-grass  flats.  The  shores  of  the 
ke  are  remarkably  regular,  and  at  this  end  (southern) 
oecur  the  only  indents  of  importance,  viz.,  Gvnthia  Bay  on 
the  W.  and  the  lake  basin  'on  the  E.  The  latter  Is  almost 
land-locked.  From  it  the  Derwent  starts  on  its  way  to  tbs 
south.  The  lake  is  fed  by  numerous  streams  and  torrents,  thi^ 
principal  ones  being  the  Narcissus  (Hamilton)  on  the  N.,  flow- 
ing from  the  Ducane  Mountains ;  on  the  E.  a  stream  from  Lake 
Laura  and  another  from  the  mountains  behind  Mount  Ida, 
while  Gvnthia  Bay  receives  the  Guvier.  The  latter  river  rises 
from  Lake  Petrarch,  a  small  sheet  of  water  just  under  Olympus, 
on  the  opposite  side  from  Lake  St.  Glur,  and  about  560  leet, 
according  to  our  aneroid,  above  it.    The  Guvier  flows  down  a 
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broad,  undulatiog  Talley  known  as  the  Yale  of  Cuvier.  This 
yallej  runs  in  a  S.E  and  N.W.  direction,  and  is  bounded  on 
tbe  one  side  bj  the  Oljmpus  Bange  and  on  the  other  by 
Mount  Huge). 

Haying  thus  briefly  sketched  the  main  physical  features  of 
the  lake  and  its  surroundings,  we  will  be  m  a  better  position 
to  consider  the  geology. 

According  to  the  map  in  Mr.  B.  M.  Johnston's  excellent 
work  "  The  GkK>logy  of  Tasmania,"  and  I  believe  this  is  the 
most  recent,  the  southern  and  western  shores  of  Lake  St. 
Clair  are  represented  as  sedim^itary  rocks  of  upper  paloozoic, 
or  possibly  mesozoic,  age.  I  shall  speak  of  them  as  car- 
boniferous, proTisionally,  all  to  the  west  of  this  is  put  down 
as  greenstone  (diabase).  A  small  patch  of  basalt  is  represented 
as  occurring  about  the  S.E.  eztremiir  of  the  lake.  The 
carboniferous  rocks  are  marked  as  aoutting  on  the  older 
paleozoic,  along  a  line  running  up  the  northern  side  of  the 
Vale  of  Curier. 

The  most  important  point  at  present  in  the  geology  of  this 
district  is  the  relation  of  the  greenstone  to  the  carboniferous 
rocks.  The  earlier  geologists,  notably  Gould,  Strzlecki,  and 
T^son-Wood,  were  of  opinion  that  the  greenstone  was  post- 
<»brboniferous.  However,  this  has  been  called  in  question, 
and  Mr.  Johnston,  though  from  what  he  says  there  would 
i^pear  to  be  two  greenstones  of  distinct  ages,  thinks  that  "  the 
massiye  greenstones  occupying  the  more  elevated  mountain 
ranges,  as  well  as  the  greater  part  of  the  dividing  ranges 
within  the  system,  have  all  been  erupted  prior  to  the  deposit, 
even  of  the  lower  members  of  the  carboniferous  system,  and 
that  only  certain  minor  ridges,  like  that  at  Spring  Hill, 
represent  diabasic  greenstones  of  a  later  date."  .  .  .  ''  The 
great  mland  greenstone  plateau  of  the  lake  country," 
according  to  Mr.  Johnston,  "  probably  formed  an  elevated 
island  mass  of  considerable  extent"  (in  the  carboniferous 
sea).* 

It  may  be  said  that  Mount  Olympus  affords  the  key  to  the 
geology  of  the  district.  As  aln  ady  remarked,  the  Olympus 
Bange  skirts  the  western  shore  oi  Lake  St.  Clair,  terminatmg 
at  the  lower  end  of  the  Yale  of  Cuvier.  One  of  the  best  views 
of  the  mountain  is  obtained  from  about  half  wa^,  or  a  little 
more  up  the  lake.  Here  the  crest  of  the  mountain,  rising  to 
2,300  feet  above  the  water,  consists  of  massive  columnar 
greenstone,  the  columns  rising  vertically  for  several  hundred 
feet,  their  bases  being  concealed  beneath  the  ruins  of  their 
fallen  comrades.  Bdow  this  greenstone  crest  appear  hori- 
zontal beds  of  sandstone,  extending  to  the  shore  of  the  lake 
below,  and  forming  apparently  the  base  of  the  mountain, 

*  "Geology  of  TMmania,"  by  B.  M.  Johnston,  F  L.&,  pp.  lOS, 8. 
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which  is  covered  up  to  the  greenstone  with  a  Inxomiit 
▼egetation  of  beech  (Fagus  CunninghamiJ,  sassafras,  and 
ferns,  etc.  The  greenstone  crest  forms  a  rugged  ridge  for  the 
northern  half  of  the  mountain.  Bunning  from  N.W.  to  8.E. 
it  terminates  abruptly  in  a  mighty  columnar  wall,  and  the 
ridge  of  the  mountain  is  now  continued  at  a  much  lower  level, 
960  or  1,000  feet,  above  the  lake.  It  slopes  down  to  its 
termination  at  the  Cuvier  Vallej.  This  rid!ge  we  ascended 
from  the  lake  side,  at  a  distance  of  about  three  miles  from  the 
boat-house  on  Cynthia  Bay.  We  found  it  to  consist  of  sand- 
stone from  the  base  to  the  summit,  the  beds  being  almost,  if 
not  quite,  horizontal.  The  sandstone  is  of  medium  texture, 
and  rather  soft.  It  forms  vertical  cliffs  along  the  sides  of  th^ 
mountain  at  various  levels,  and  in  many  places  is  weathered 
into  caves  of  limited  extent.  We  were  unable  to  follow  this 
ridge  to  its  termination,  and  so  cannot  say  definitely  if  the 
sandstone  occurs  on  the  summit  all  the  way.  It  is  probable 
that  it  does,  for  most  of  the  way  at  any  rate.  It  appears  to 
form  the  western  shore  of  the  lake  for  its  entire  distance.  So 
much  for  the  eastern  aspect  of  Olympus. 

Passing  along  Scott's  track  up  the  Vale  of  Cuvier,  we 
crossed  over  the  lower  extremity  of  the  Olympus  Bange. 
Here  we  noticed  masses  of  sandstone,  and  quartz-conglom- 
erate mingled  with  greenstone,  but  we  could  not  from  mere 
inspection  decide  which  was  in  eitu.  As  the  Cuvier  Valley  is 
followed  up,  it  opens  out  into  button-grass  plains  of  a  gently 
undulating  and  rising  character  to  Lake  Petrarch,  which,  as 
before  mentioned,  is  about  560  feet  above  St.  Clair.  Through 
these  plains  protrude  bossy  masses  of  greenstone  here  and 
there,  reminding  one  of  a  scene  on  a  Scottish  moorland. 

From  this  side  Mount  Olympus  presents  even  a  grander 
appearance  than  on  the  other,  and  a  more  comprehensive  view 
of  the  mountain  is  obtained.  The  greenstone  crest  is  seen 
rising  in  giant  buttresses,  and  running  almost  to  the  N.W. 
extremity  of  the  mountain.  During  our  ascent  from  this 
side  we  could  not  see  the  character  of  the  underlying  rock» 
owing  to  the  dense  vegetation  and  the  mass  of  debria  that 
has  fallen  from  the  heights  above.  On  our  descent,  however, 
we  encountered  at  1,600  feet  above  St.  Clair  an  outcrop  of  a 
yellow  clayey  material,  which  gave  one  the  impression  of  a 
sedimentary  deposit  that  had  been  baked ;  but  we  could  not 
see  its  actual  relation  to  the  greenstone  above.  About  20(X 
feet  below  this  we  found  several  well-marked  outcrops  of 
sandstone,  horizontally  bedded,  and  forming  the  usual  vertical 
cliffs,  hollowed  out  into  caves  here  and  there.  Springs  are 
yery  numerous  along  these  sandstone  cliffs.  There  seems  to 
be  no  reason  to  doubt  that  these  sedimentary  beds  extend 
right  along  to  the  N.W.  extremity  of  the  mountain,  occupy- 
ing the  same  position  relative  to  the  greenstone  on  this  sia& 
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that  they  do  oq  the  other.  This  is  indicated  by  the 
numerous,  and  often  very  large,  blocks  of  sandstone  and  con- 
glomerate that  occur  mineled  with  masses  of  greenstonQ 
towards  the  upper  end  of  the  Cuvier  Valley.  At  one  plaee» 
just  b^low  the  southern  extremity  of  Lake  Petrarch,  these 
mq^sses  of  rock  form  a  ridge  reaching  nearly  half-way  across 
thp  Talley.  A  large  boulder  of  conglomerate  c^n  be  seen  ou 
the  S.W.  shore  of  Lake  Petrarch,  which  has  evidently  fallen 
from  the  heights  above.  The  shores  of  Lake  Petrarch  are 
sandy  and  gravelly,  such  as  would  result  froni  the  disintegra- 
tion of  sandstone  and  conglomerate. 

The  summit  of  Mount  Olympus  is  much  like  that  of  Mount 
Wellington,  a  rough,  uneven  plateau-like  surface,  formed  by 
the  unecLual  weathering  of  the  greenstone  columns,  some  oJ 
which  stand  up  like  sentinels  among  their  fellows ;  many  of 
them  are  15  feet  or  more  in  diameter.  A,  noticeable  feature 
is  the  presence  of  several  large  fissures,  which  gape  across  the 
mountain  in  an  east  and  west  direction  approximately.  The 
largest  of  the^e  fissures  had  a  great  deal  of  snow  lying  in  it, 
so  that  we  could  not  see  the  depth ;  50  or  60  feet  would  be 
somewhere  near  it.  These  fissures  are  being  filled  up  by  the 
falling  columns.  As  to  their  origin  I  do  not  care  to  speak 
definitely.  Perhaps  they  are  due  to  dislocations,  perhaps  to 
the  undermining  action  of  water  in  wearing  away  the  underr 
lying  rock. 

Prom  Olympus  it  is  seen  that  the  Traveller  Eange  on  the 
opposite  side  of  the  lake  is  really  the  edge  of  a  plateau 
stretching  away  for  miles  beyond.  This  plateau  is  of  green- 
stone, and  its  roughly  undulating  surface  is  studded  over 
with  lakes  and  tarns  of  all  sizes,  recalling  the  Scottish  High- 
lands again.  The  Traveller  Range  preserves  an  even,  slightly 
undulating  summit  till  it  is  terminated  by  the  deep  valley 
that  separates  it  from  Mount  Ida.  The  structure  of  Mount 
Ida  is  a  repetition  of  that  of  Olympus,  a  crest  of  greenstone 
with  horizontally  bedded  sandstone  below.  We  did  not 
reach  the  top  of  Ida,  but  went  about  hglf-way  up  from  the 
lake  side.  A  stream  that  flows  down  between  if  ount  Ida  and 
the  ranges  to  the  north  we  followed,  up  for  some  distance 
and  found  that  we  were  on  sandstone  all  the  way.  From 
Lake  Laura,  lying  beneath  Mount  Ida,  and  slightly  to  the 
N.W.,  a  splendid  view  of  the  mountain  is  obtained,  the 
horizontal  beds  of  sandstone  being  clearly  seen  at  about  two- 
thirds  ot*  the  way  up  the  mountain,  while  the  sharp  peak  of 
columnar  greenstone  stands  out^  clearly  against  the;  sky. 
The  Eldo^  Range,  to  the  N.W.  of  Olympus,  according  to  the 
geological  map,  presents  the  same  appearance  as  Olympus 
and  1^1  a,  viz.,  a  greenstone  centre  or  crest,  witl^  a  base  of 
sandstone. 

The  appearances  I  have  described  seem  to  me   to  point 
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clearly  to  the  greenstone  being  of  later  date  than  the  sand- 
stone. Supposing  the  greenstone  to  be  anterior  to  the  sand- 
«4-<^«<>  — ^  ■i^rt.ii^  Tnft^ft  4-/X  "Kz^Hrk^Ti^  j-kof  *\xa.  inreenstona  x^ortionB 


be  here  that  erosion  and  denudation  would  act  most 
,  and  it  would  be  rare  to  find  the  sandstone  abutting 
)  the  greenstone,  as  we  now  find  it  P 
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From  what  I  have  said  about  the  structure  of  Mount 
OljmpuSy  it  migbt  be  expected  that  sandstone  should  form 


At  "  Bust-gall "  Hill,  several  miles  further  on,  the  green, 
stone  country  is  again  reached,  forming  a  plateau  considerably 
above  the  Nive  Plains.    From  here  right  on  to  the  Dee  the 
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map  represents  the  rocks  as  entirely  greenstoi^e,  but  the  rpad 
crosses  sereral  outcrops  of  sandstone,  one  being  abput  a  mile 
across.  There  are  no  good  sections  exposed  along  the  trace;, 
so  that  the  relations  could  not  be  clearly  seen. 

I  think  I  have  now  shown  good  reasons  for  belieying  that 
the  greenstone  of  the  lake  country  is  of  subsequent  date  to  the 
carboniferous  (P)  sandstones.  Moreover  it  seems  probable  that 
these  sandstones  had  been  elevated  and  carved  into  all  the 
varied  features  of  a  land  surface  when  the  floods  of  lava,  now 
represented  by  the  greenstone,  overwhelmed  the  country.  Since 
then  enormous  denudation  has  taken  place,  accompanied 
probably  by  considerable  dislocations  and  displacements,  and 
the  greenstone  crests  of  Olympus,  Byron,  Ida,  and  all  the 
other  mountains  of  similar  structure  (in  this  district  at  least) 
are  merely  outliers,  the  remnants  of  a  once  vast  and  con- 
tinuous sheet  of  lava.  The  evidence  of  this  enormous 
denudation  is  about  the  most  striking  feature  that  catches  the 
geologist's  eye  when  he  ascends  Mount  Olympus  for  instance, 
giving  him  some  idea  of  the  magnitude  of  those  forces  which, 
though  apparently  trivial  in  themselves,  are  yet  capable  of 
producing  such  grand  and  imposing  effects. 

The  origin  of  the  lakes  of  the  great  central  plateau  is  a 
question  which  affords  ample  scope  to  any  geologist  who  will 
undertake  their  investigation. 

Lake  St.  Clair  was,  I  believe,  first  supposed  tp  be  a  crater 
lake,  but  of  this  there  is  no  evidence.  Mr.  Qould  explained 
it  on  the  theory  of  a  flow  of  basalt  damming  up  the  lower 
end  of  the  valley  in  which  the  lake  lies.  However,  I  am 
much  inclined  to  doubt  the  existence  of  this  basalt.  From  a 
mere  casual  inspection,  the  rocks  about  this  end  of  the  lake 
seemed  to  us  to  be  the  ordinary  greenstone.  We  had  intended 
to  make  a  special  expedition  from  our  camp  to  settle  thia 
point,  but  were  prevented  by  bad  weather  at  the  last. 

The  eastern  third  of  the  southern  shore  of  the  lake  is 
bounded  by  a  bank  of  sand  which  is  covered  sparsely  with 
timber  and  in  places  is  honey-combed  by  wombat-holes.  The 
lake  is  very  shallow  in  this  locality,  and  knobs  of  greenstone 
can  be  seen  projecting  above  the  water  at  a  considerable 
distance  out  from  the  shore.  The  upper  end  of  the  lake 
appears  to  be  shallow  as  well  as  the  lower.  The  ridge  of  sand 
just  mentioned  separates  the  lake  from  an  extensive  button- 
grass  flat,  which  extends  eastwards  till  it  merges  into  the 
swamps  that  mark  the  entrance  to  the  Derwent.  It  seems 
pretty  certain  that  the  waters  of  the  lake  once  covered  this 
flat.  As  Tasmania  is  imdergoing  a  movement  of  upheaval 
the  rivers  must,  geologically  speaking,  be  rapidly  lowering^^ 
their  channels.  The  course  of  the  Derwent  affords  ample 
evidence  of  this.  Thus  the  level  of  the  Lake  St.  Clair  waters 
must  be   gradually  being    reduced.      At  one  place  imder 
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]Mount  Ida  we  noticed  an  old  beach  of  conglomerate  8onl^ 
feet  above  the  surface  of  the  lake.  The  addition  of  several 
feet  of  water  would  cause  a  considerable  extension  of  the  lake 
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wood  are  not  UDcommon.  These  may  baye  come  from  the 
sandstone.  Before  concludiog  I  should  say  that  those  who 
desire  a  fuller  account  of  the  principal  physical  features  of 
the  Lake  St.  dair  highlands  should  read  a  paper  by  Colonel 
Legge  published  in  the  proceedings  of  this  Society.  •  Colon^ 
Legge  gives  a  clear  and  accurate  description  of  this  region, 
and  we  found  his  paper  of  much  assistance. 

In  conclusion  I  can  only  say  that  I  feel  that  the  present 
sketch  is  incomplete,  indeed  necessarily  so,  but  still  I  hope 
that  some  light,  however  little,  has  been  shed  on  the  main 
geological  features  of  the  Lake  St.  Clair  district. 

In  the  accompanying  map  that  portion  lying  to  the  N.  and 
N.W.  of  Mount  Byron  I  have  filled  in  only  from  observations 
from  the  top  of  Mount  Olympus,  Mount  Manfred  and  the 
Ducane  range  are  evidently  greenstone,  as  far  as  their  crests 
are  concerned  at  least,  but  Coal  Hill  and  several  other  minor 
elevations  in  its  vicinity  present  an  even,  flat-topped,  and 
terraced  structure  that  strongly  suggests  horizontal  sand- 
stones. 

*  Froa  B07.  SOG.  Tai ,  1887. 
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GLACIAL  ACTION  IN  TASMANIA. 

By  a.  Montgomeby  M.A., 
Goyernment  Qeologist  of  Tasmania. 

Througli  the  courtesy  of  the  secretary  I  have  been  allowed 
to  read  Mr.  Moore's  paper  on  "  The  discovery  of  glaciation 
in  Tasmania  '*  read  at  the  April  meeting  of  the  Royal  Society, 
at  which  I  was  unfortunately  unable  to  be  present,  and  have 
thus  been  enabled  to  prepare  a  few  notes  upon  it.  Having 
myself  come  upon  evidences  of  ice  action  in  February  last  in. 
the  neighbourhood  of  Mount  Pelion,  and  being  at  that  time 
ignorant  of  Mr.  Moore's  discovery  four  months  earlier, 
I  had  intended  in  any  case  to  submit  to  the  Society  a  few 
observations  on  the  subject  of  glaciation,  and  in  continuing 
the  discussion  on  this  important  and  interesting  subject  I 
shall  make  a  few  remarks  upon  Mr.  Moore's  paper,  and  then 
pass  on  to  what  I  saw  myself  and  to  a  few  observations  on 
more  general  aspects  of  the  matter. 

It  is  by  no  means  a  new  discovery,  as  Mr.  Moore  appears 
to  think,  that  there  have  been  glaciers  among  our  western 
highlands,  for  Mr.  B.  M.  Johnston,  and,  if  I  am  not  mistaken, 
the  late  Mr.  Sprent  also,  noticed  the  existence  of  large 
erratic  blocks  in  the  valley  of  the  Macintosh  Kiver,  and  in- 
ferred from  these  that  they  must  have  been  brought  down 
by  ice,  and  Messrs.  Dunn  and  Moore's  and  my  own  later 
finding  of  striated  boulders,  smoothed  surfaces,  rocheS' 
moutonneeSf  and  moraine  drifts,  only  confirms  the  correctness 
of  the  views  of  these  earlier  observers.  Mr.  Moore  is  there- 
fore in  error  in  ascribing  to  Mr.  Dunn  the  honour  of  being 
the  discoverer  of  evidences  of  glacial  action  in  Tasmania, 
though  perhaps  he  was  the  first  to  bring  forward  indis- 
putable proofs. 

The  country  described  by  Mr.  Moore  round  Mounts 
Sedgwick  and  Tyndall  and  Lake  Dora  is  very  similar  to  that 
round  Mount  Pelion.  The  conglomerates  which  he  speaks 
of  as  Devonian  are  of  much  interest,  and  the  results  of 
further  examination  of  them  and  fossil  evidence  as  to  their 
age  will  no  doubt  add  an  important  chapter  to  our  knowledge 
of  the  geology  of  the  colony.  In  my  journey  from  Bam  BlufE 
to  Zeehan  I  noticed  conglomerates  of,  I  take  it,  three  distinct 
ages:  1.  A  coarse  conglomerate  composed  mainly  of 
thoroughly  waterwom  pebbles  of  micaceous  schists  and 
quartzite  lying  in  horizontal  layers  unconformably  on  the 
upturned  edges  of  ancient  schists  and  quartzites,  and  consti- 
tuting the  lowest  beds  of  the  permo-carboniferous  coal  mea- 
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sures ;  (2)  a  very  similar  coarse  pebble  conglomerate  lying  on 
the  edges  of  older  strata  towards  the  south  end  of  Monnt 
Murchison.  This  one,  I  think,  is  older  than  the  coal  measures, 
and  may  be  the  Devonian  conglomerate  of  Mr.  Moore,  bat 
fossil  evidence  is  not  yet  available  to  decide  its  age.  And  3. 
A  somewhat  similar  conglomerate  conforsaably  bedded  with 
the  quartzites  and  schists  and  intercalated  in  layers  in  them. 
This  differs  from  the  two  foi'mer  ones  in  being  much  more 
jointed,  the  joint  planes  passing  fairly  through  the  com- 
ponent pebbles,  and  in  being  also  so  thorougUy  cemented 
together  that  when  the  rock  is  broken  the  pebbles  do  not 
break  out  from  their  setting  but  right  across  their  sub- 
stance. The  conglomerates  of  Mount  Owen,  Mount 
Zeehan,  and  parts  of  Mount  Reid  are  of  this  third 
class,  conformably  bedded  with  slate  and  sandstone.  I 
am  not  yet  prepared  to  say  that  the  quartzites  and  schists  of 
the  Upper  Forth,  and  westward  thence  to  Mount  Murchison, 
are  of  the  same  age  as  the  sandstones  and  slates  of  Mount 
Zeehan,  though  the  included  conglomerates  among  the 
quartzites  are  very  similar  to  those  among  the  sandstones  of 
Mount  Owen,  but  I  have  not  seen  any  signs  of  uncomforma- 
bility  up  to  the  present,  and  the  difference  of  lithological 
character  may  be  due  simply  to  the  first  named  being  nearer 
the  axis  of  the  mountain-making  movement  or  crumpling. 
Nevertheless  it  seems  rather  more  probable  that  the 
quartzites  are  older  altogether  than  the  Zeehan  fossiliferous 
strata.  The  general  strike  of  both  formations,  supposing 
them  to  be  different,  being  the  same,  about  N.N.W.,  and  both 
lying  inclined  at  high  angles,  it  is  likely  to  be  a  matter  of 
diflBculty  to  establish  the  fact  of  difference  of  age  by  strati- 
graphical  evidence  alone,  and  the  paucity  of  fossils  debars  as 
ifrom  getting  good  palseontological  proof. 

Mr.  Moore  mentions  that  Mount  Sedgwick  is  capped  with 
diabase  greenstone,  as  is  also  Mount  Dundas ;  to  these  we 
Inay  add  Barn  Bluff,  Mount  Pelion,  Mount  Ossa,  the  Ducahe 
Bange,  the  Eldon  Range,  East  Mount  Pelion,  and  the  Oaldey 
Bange,  as  all  showing  the  same  feature.  It  seems  manifest 
to  me  that  the  great  greenstone  plateau  in  the  centre  of  the 
island,  the  northern  edge  of  which  forms  the  Western  Tiers, 
once  extended  westward  so  as  to  include  all  these  peaks,  and 
it  is  probable  that  ice  action  had  a  great  deal  to  do  widi 
carving  out  the  deep  valleys  that  now  separate  them.  I  do 
not  mean  to  say  that  ice  has  been  the  only  considerable  agent 
in  cutting  out  the  valleys,  for  these  highlands  do  not  appe^ 
to  have  ever  been  under  water  since  the  eruption  of  the  green- 
Intones  in  mesozoic  times,  and  great  subaerial  erosion  must 
have  taken  place  before  the  coming  of  the  ice  sheets,  which, 
as  we  shall  see  later  on,  probably  did  not  exist  till  &  com- 
paratively  recent   time,  later  tertiary  or  even  pleistocene. 
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The  shafpe  of  many  of  the  yalleys,  and  the  contour  of  the 
hillsideB  saggegt,  however,  that  the  present  configuration  of 
the  surface  is  largely  dne  to  glacial  erosion,  and  it  is  probable 
that  during  tiie  ice  period  the  valleys,  already  partly  worn  out 
by  running  waters,  were  immensely  deepened  and  enlarged  by 
the  accumulation  in  them  of  glaciers. 

At  the  head  of  the  Forth  Valley  it  is  very  evident  that 
the  diabase  greenstone  is  a  horizontal  sheet  overlying  the 
quartzites  and  permo-carboniferous  strata,  for  on  every  hill- 
Bide  forming  the  amphitheatre  at  the  head  of  the  valley  the 
same  features  present  themselves ;  first,  highly  inclined 
quartzites  in  nil  the  deep  gullies  at  the  base  of  the  mountains, 
^e  lying  on  these  horizontal  coal  measures,  sandstones,  and 
mudstones  ;  then  at  about  the  same  level  on  every  peak  we 
find  the  columnar  greenstone  resting  on  the  coal  measures. 
On  East  Mount  Felion  and  Barn  Bluff  the  residual  mass  of 
greenstone  left  on  the  top  of  the  sedimentary  strata  is  very 
small,  and  the  undisturbed  coal  measures  are  visible  all  roimd 
the  peaks.  Mr.  Moore  mentions  the  occurrence  of  coal- 
measure  fossils  in  the  moraine  at  Mount  Sedgwick,  and  it 
will  no  doubt  prove  that  the  sedimentary  strata  there  too 
underlie  the  greenstone  capping.  I  cannot  think  it  at  all 
probable  that  Mr.  Moore  is  correct  in  referring  the  con- 
glomerate containing  fossils  to  the  action  of  floating  ice  ;  it 
seems  much  more  likely  that  it  is  a  moraine  drift  derived 
:&om  the  lower  beds  of  the  carbpniferous  formation,  which, 
further  north  near  Bam  Bluff  and  Cradle  Mountain,  consist 
mainly  of  conglomerates.  These  would  supply  the  stones  of 
granite,  slate,  porphyry,  etc.,  which  Mr.  Moore  has  noticed, 
and  also  the  fossils,  and  I  have  little  doubt  that  when  he 
comes  to  examine  the  country  more  thoroughly  he  will  find 
these  beds  in  situ  under  the  greenstone  capping.  It  is  hardly 
conceivable  that  if  the  conglomerate  was  deposited  by 
floating  ice  in  permo-carboniferous  times,  which  is  what  Mr. 
Moore's  words  seem  to  imply,  that  it  should  happen  that  the 
only  proof  of  such  ice  action  should  be  found  in  a  region 
where  there  has  been  evidently  severe  glaciation  at  a  much 
later  date.  Before  accepting  such  a  theory  we  should  first 
have  to  eliminate  all  possibility  of  the  conglomerate  having 
been  formed  at  thie  later  period.  Eound  Mount  Pelion 
there  is  direct  proof  that  the  glaciation  took  place  long  after 
the  permo-cai'boniferous  period  and  after  the  diabase  green- 
stone had  covered  the  strata  of  the  latter,  and  Mr.  Moore's 
observations  of  striated  greenstone  blocks  on  Mount  Sedg- 
wick show  the  same  thing. 

The  first  place  in  which  I  came  upon  plain  proof  of  ice 
ak^ion  was  near  East  Mount  Pelion,  between  a .  branch  oi 
0ie  Biver  Forth  flowing  from  that  mountain  and  from  Lake 
Eyre,  and  another  small  feeder  running  in  a  deeper  gully  at 
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the  foot  of  the  Oakleigh  Bange*  Between  these  brancliea 
of  the  Forth  there  is  a  ridge  rising  to  a  height  of 
perhaps  150  feet  above  the  level  of  Lake  Eyre,  aod 
highest  at  the  north  end.  The  whole  of  this  ridge 
is  a  succession  of  roches-moutonnSei  of  the  most  tjpic^ 
shapes,  with  long  rounded  stopes  towards  the  south,  and 
short  steep  ones  towards  the  north,  the  direction  of  motion 
of  the  glacier  having  been  northward  down  the  valley  of  the 
Forth.  Between  the  hammocks  are  numerous  small  ponds 
and  tarns,  with  their  bottoms  much  deeper  than  their  outlets. 
Some  of  these  are  grown  over  with  swampy  vegetation,  and 
form  minute  peat  mosses,  but  many  still  show  their  rocky 
beds.  Towards  the  south  end  of  the  ridge  the  country  rock 
is  mostly  schist,  and  though  the  general  shapes  of  the  rocheS' 
moutonnees  are  well  marked  and  characteristic,  striations  on 
the  rock  surface  have  been  obliterated  by  the  weathering  of 
the  exposed  surfaces,  but  further  north,  where  the  rock  is  a 
very  dense  and  hard  quartzite,  the  planed  surfaces  are 
wonderfully  clear,  and  it  is  diflBcult  to  find  a  place  where 
a  stone  showing  the  smoothed  surface  can  be  knocked  out  of 
them,  so  little  disintegration  of  the  rock  has  taken  place. 
Owing  to  the  extreme  hardness  of  the  quartzite  the  surfaces 
are  not  as  a  rule  striated,  but  polished  smooth,  often  almost 
as  smooth  as  glass.  All  over  the  ridge  numerous  erratic 
blocks  of  greenstone  are  scattered,  and  as  this  part  of  the 
ground  is  separated  by  valleys  from  the  slopes  of  the  surround- 
ing hills  running  up  to  the  greenstone  cappings,  and  there  is 
no  possibility  of  their  having  been  carried  uphill  by  running 
waters,  it  is  plain  that  these  haVe  been  transported  to 
their  present  situatians  by  ice.  It  serves  to  give  some  idea 
of  the  antiquity  of  the  ice  action  that  these  greenstone  erratics 
are  very  little  decomposed,  being  as  sound  and  unweathered 
as  the  stones  lying  on  the  tops  of  Mount  Wellington  and 
Ben  Lomond.  When  we  consider  that  the  greenstone  is  a 
felspathic  rock,  and  weathers  rather  easily  (the  stones  of  it  in 
the  neogene  tertiary  drifts  round  Launceston,  for  example, 
being  generally  pretty  thoroughly  decomposed),  we  see  that 
the  date  of  the  glaciation  must  not  be  referred  to  the  verf 
distant  past,  but  is  more  likely  to  be  pleistocene.  The 
splendid  state  of  preservation  of  the  ice-worn  surfaces  also 
favours  the  view  that  they  are  not  very  ancient,  for  even  a 
quartzite  must  suffer  considerable  disintegration  if  exposed  to 
rain  and  frost,  such  as  every  winter  brings  in  this  high-lying 
part  of  [the  country,  at  an  altitude  of  between  2,000  and 
8,000  feet.  The  evidences  of  glacial  action  seen  by  Mr.  Moore 
also  appear  from  the  description  to  indicate  a  comparatively 
recent  date. 

The  high  narrow  plateau  lying  between  Mount  Pelion  and 
Bam  Bluff  shows  in  its  every  contour  the  former  presence  of 
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glaciers;  it  is  a  succession  of  low  rolling  hummocks  of 
rounded  outlines,  and  full  of  small  lakes  and  tarns.  From 
the  top  of  Bam  Bluff  I  counted  over  one  hundred  little  lakes 
in  sight  at  one  time  in  this  plateau,  and  there  are  probably 
several  hundreds  in  all.  Some  of  these  little  lakes  are  yerj 
pretty,  Lake  Isles  in  particular;  but  indeed  the  whole  of  the 
scenery  of  this  part  of  the  country  is  most  beautiful. 

On  the  slopes  of  Bam  Bluff  there  are  two  or  more  lines  of 
moraine  ridges,  separating  flat  valleys,  which  have  been  the 
beds  of  adjacent  elaciers;  these  are  mainly  composed  of 
immense  loose  blocks  of  greenstone  from  the  cap  of  the  peak. 
The  discovery  of  loose  angular  blocks  of  cannel  coal  on  tiie 
south-east  spur  from  Barn  Bluff  has  led  to  some  of  the 
ground  being  laid  open  by  mining  operations,  and  it  is  soon 
seen  that  the  fragments  are  portion  of  a  ground  moraine. 
The  superficial  soil,  to  a  depth  of  over  20  feet  in  parts,  is 
composed  entirely  of  angalar  fragments  of  the  adjacent 
rocks  of  all  sizes,  jumbled  together  in  the  wildest  confusion. 
In  one  of  the  pits  a  lar^  sheet  of  cannel  coal,  evidently  lifted 
as  a  whole  from  the  mam  seam,  was  come  upon,  and  proved 
to  extend  over  a  space  some  16  feet  square,  or  more,  but  when 
cut  through  it  was  found  to  be  resting  on  loose  angular  frag- 
mentary material,  in  which,  among  other  things,  were  angular 
blocks  of  the  coal  itself, one  piece  standing  on  edge  immediately 
under  the  large  sheet.  No  landslip  or  river  could  carry  such 
a  sheet  of  coal  without  breaking  it,  but  ice  could  easily  lift  it 
from  its  bed,  and  transport  it  a  very  considerable  distance 
uninjured.  It  may  be  remarked  that  the  lumps  of  cannel 
lying  about  the  surfoce  of  the  ground  are  nearly  of  as  good 
quality  as  those  dug  up  from  some  feet  deep,  so  that  exposure 
to  the  weather  has  not  had  much  effect  on  the  mineral.  This 
coal,  which,  by  the  way  is  associated  with  fragments  of  shale 
carrying  prints  of  a  Olossopteris  and  a  Noeggerathiopsis,  and 
therefore  belongs  to  the  lower  or  Mersey  coal  measures,  is  a 
very  bituminous  substance,  and  would  doubtless  resist 
atmospheric  alteration  for  a  very  long  time,  but  I  hardly  think 
it  possible  for  it  to  have  been  exposed  or  lying  near  the  surface 
from,  say,  the  miocene  period  till  now  without  very  perceptible 
oxidation ;  its  good  state  of  preservation,  therefore,  strengthens 
my  belief  that  the  glaciation  is  of  pleistocene  date.  Another 
argument  in  favour  of  a  comparatively  modem  date  being 
ascribed  to  it  is  found  in  the  small  amount  of  destruction  of 
the  ground  moraine  by  subaerial  erosion,  the  ground  having 
all  iSie  appearance  of  not  having  long  been  denuded  of  its  ice 
covering,  and  not  being  cut  into  fresh  shapes  by  the  modem 
watercourses,  as  we  should  expect  if  it  had  long  been  exposed 
to  their  action,  especially  in  a  district  where  the  rainfall  is  so 
heavy  as  round  Cradle  Mountain. 

€k>ing  from  Bam  Bluff  towards  Qranite  Tor  the  rolling 
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Buminocks  and  rounded  ridges  cdiitintie  to  be  ihet  with  im 
the  high  lands,  and  descending  suddenly  and  abruptly  from 
these  are  huge  deep  rayines  and  valleys.  It  h  noticeable 
that  in  many  of  these  the  streams  in  the  bottom  of  the 
rayines  are  quite  insignificant  in  size,  and  not  at  all  likely  to 
haye  been  sufficient  to  eat  out  such  huge  yalloys.  Even  where 
they  are  fe-irly  large  riyers,  as  in  ihe  cslsg  of  the  Fury,  Forth, 
Bluff,  and  Sophia  riyers,  it  may  be  noticed  that  the  sides  of 
the  gorges  have  on  the  whole  broad  fiat  slopes,  and  present  & 
generally  eyen  outline;  they  are  scarred  with  deep  little 
rayines,  it  is  true,  in  which  there  are  watercourses,  but  Uiese 
from  a  little  distance  are  almost  invisible.  This  points  to  t^ 
likelihood  of  the  main  deep  gorges  having  been  the  beds  of 
glaciers,  the  erosion  by  running  water  since  the  retirement  of 
the  ice  having  been  sufficient  to  greatly  alter  the  contours 
shaped  by  the  latter.  All  across  from  Barn  Bluff  to  Moont 
Seid  the  solid  rock  seems  to  be  immediately  under  the  verj 
shallow  surface  soil,  both  on  the  ridges  and  in  the  valleys,  as  if 
there  had  not  been  time  for  the  formation  of  accumulations 
of  supei'ficial  debris  to  any  considerable  extent  since  the 
times  when  the  ice  planed  away  all  the  loose  stuff  coTerinf 
the  solid  rock.  Throughout  this  district  the  contours  of  the 
bills  are  on  the  whole  wide,  broad,  and  fiat  slopes,  not  the 
sharp,  jagged,  broken  outlines  which  we  should  expect  to 
'find  in  schist  and  quartzite  country  carved  only  by  running 
water. 

The  lakes  at  the  head  of  the  west  branch  of  the  MurchisotL 
Eiver,  and  on  the  divide  between  it  and  the  Henty,  L^ket 
Spicer,  Dora,  Beatrice,  RoUeston,  Julia,  Selina,  etc.,  also  pro- 
bably indicate  the  former  presence  of  glaciers,  and  I  think 
we  must  come  to  the  conclusion  that  the  whole  of  the  deep 
gorges  among  these  western  mountains,  now  occupied  by  the 
headwaters  of  the  Pieman,  Bent.y,  and  King  Rivers,  have 
been  at  no  very  distant  period  of  time  occupied  by  rivers  of 
ice.  The  erratic  blocks  noted  by  Mr.  R.  M.  Johnston  in  the 
Mackintosh  Valley  quite  bear  out  this  conclu^on.  It  is  Very 
likely  that  the  ice  had  retired  irom  the  loW-lying  valleys  lon^ 
before  it  finally  disappeared  from  the  tops  of  the  ranges,  jun 
as  in  the  New  Zealand  Alps  we  find  indications  that  the  presebt 
glaciers  once  extended  much  lower  down,  and  therefore  thie 
smoothed  surfaces  at  Mount  Pelion  and  Lake  Dora  may  te 
of  much  later  date  than  the  erosion  of  the  main  valleys,  but 
nevertheless  it  seems  probable  that  the  whole  of  the  presonl 
shape  of  the  country  along  the  West  Coast  Range  ih  dtie  to 
ice  action  of  comparatively  recent  date. 

If  we  allow  that  the  deep  valleys  at  the  head  of  the  Pieman 
were  ontee  occupied  by  glaciers,  we  mti6t  iadtnit  that  the  idb 
came  down  to  within  500  or  &00  feet  of  th^  presietot  §^  lev^, 
for  these  gorges  are  very  deep,  o^  {^iliaps  We  diOtild  rattier 
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Q^.  to  points  wUch  ace  now  that  distance  abo^e  the  sea,  £or 
of  coarse  it  is  quite  possible  that  there  has  been  elevation  or 
subsidence  of  the  land  as  a  whole  since  the  ice  age.    Later 
on,  however,  I  shall  point  out  that  there  has  been  no  subsi- 
dence of  the  country  wot-th   mentioning  during  the  period 
when  these  masses  o£  ice  existed,  but  rather  elevation,  the 
land  being  probably  higher  now  than  then.     Now  if  the  ice 
lay  so  low  in  these  valleys,  what  about  other  parts  of  tho 
QOlony  ?     The  glaciers  would  not  be  likely  to  be  confined  to 
one  district,  but  would  be  on  the  other  high  lands  as  well. 
Ben  Lomond,   Mount  Wellington,  and  the  Great  Central 
Plateau  probably  also  had  their  share  of  ice  and  perpetual< 
anew.    The  great  lakes  on  the  Central  Plateau  are  almost 
jfrima  facie  evidence  of  glaciation,  ice  being  one  of  the  most 
common  causes  of  the  formation  of  lakes.    On  Ben  Lomond, 
also  there  is  a  lake  for  which  it  is  hard  to  account,  except  as 
liaving  been  formed  by  ice ;  and  the  peculiar  fiat  shelf  on  the 
aouth  side  of  the  Butts  at  the  foot  of  the  talus  slope,  a  plain 
some  four  or  five  miles  long  and  two  miles  wide,  on  which 
most  of  the  Ben  Lomond  mines  are  situated,  is  also  difficult 
of  explanation.      It  may  perht^s  have  been  the  seat  of  a 
glacier,  from  which  branches  ran  down  Story's  Creek,  the 
Castle  Carey  Creek,  and   Gipp's  Creek.     On  the  slopes  of 
Mount  Nicholas  the  coaKbearing  sandstones  are  overlaid  by  a 
heavy  superficial  covering  of  loose  greenstone  drift  derived  from 
the  capping  or  central  ridge,  whichever  it  may  prove  to  be,  of  the 
range.     Going  over  this  lately  it  seemed  to  rae  that  simple 
landslips  and  rolling  down  of  loose  stones  from  the  higher 
ground  were  not  sufficient  to  account  for  the  immense  quan- 
tities of  loose  superficial  rock,  and  one  is  strongly  tempted 
to  regard  this  as  moraine  stuff.    More  evidence  is  required, 
before  accepting  this  view,  but  it  seems  to  me  to  have  a 
good  deal  of  probability.    We  shall  probably  yet  have  to 
ascribe  the  shape  of  a  great  many  natural  features  of  the 
country  to  glacial  action,  but  while  this  is  suggested  as  a 
potent  cause  I  must  admit  that  evidence  is  wanting  to  prove 
widespread  glaciation  in  the  eastern  parts  of  the  colony,  and 
I  mention  the  matter  rather  because  it  seems  an  almost 
necessary  consequence  of  admitting  the  prevalence  of  ice  in 
the  western  highlands  that  it  should  also  have  existed  in  the. 
east,  than  on  account  of  any  direct  proof, 

At  the  head  of  the  Eing  Eiver  ou  the  western  slope  of 
Mount  Eeid  there  has  been  discovered  a  "deep  lead  "  which 
presents  some  features  suggestive  of  ice  action.  The  upper 
part  of  the  filling  of  the  old  river  valley  forming  the  lead 
for  upwards  of  IGO  feet,  and  perhaps  more,  consists  of  very 
thin  layers  of  fine  sandy  clay,  perfectly  horizontally  bedded, 
the  sediments  having  been  piainlv  laid  down  in  very  still 
water.    These  clays  are  exactly  like  the  glacial  clays  now 
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being  deposited  in  South  Canterbury,  New  Zealand,  in  lakes 
fed  witb  turbid  water  issuing  from  beneath  glaciers.     While 
the  days  have  been  hiid  down  in  still  water,  it  is  equally  clear 
that  the  coarse  gravel  and  boulders  in  the  bottom  of  the 
lead  have  been  deposited  in  the  bed  of  a  running  stream, 
and    it    is    therefore    evident    that    the    valley  of  a    once 
turbulent  watercourse  has  been  somehow  converted  into  a  deep 
and  still  lake.     The  stream  appears  to  have  run  to  the  north- 
ward, in  quite  a  different  direction  to  the  present  Ring  BiTer, 
and  the  valley  of  the  latter  must  have  been  eroded  since  the 
older  river  system  was  covered  up  and  obliterated,  for  it  cuts 
through  the  above  clayey  layers  to  some  depth.     Seeing  that 
there  are  grounds  for  considering  the  valley  of  the  Mackintosh 
to  have  been  scoured  out  by  glacial  action,  it  seems  reasonable 
to  suppose  that  the  old  Ring  Biver  became  dammed  by  the 
advancing  ice  and  its  valley  converted  into  a  lake,  which 
became  rapidly  filled  with  glacial  sediments.    The  ice-sheets 
still  advancing  probably  performed  much  of  the  work  of 
erosion  of  the  present  Ring  River  Valley.     Lower  down  this, 
it  may  be  mentioned,  we  have  further  proof  in  the  finding  of 
gravel  terraces  200  feet  above  the  present  stream,  that  an 
older  river  system  has  been  almost  entirely  obliterated.    The 
clays  of  the  Deep  Lead,  so  far  as  yet  known,  are  very  free  from 
fossils  which  would  give  evidence  as  to  its  age,  but  as  work 
proceeds  it  is  probable  that  some  leaves  will  be  found  which 
will  help  us  to  fix  their  date. 

It  has  always  been  regarded  by  mining  men  as  an  un- 
common feature  in  connection  with  the  Mount  Bischoff  tin 
deposits  that  there  was  little  or  no  trace  of  tin  ore  in  the  riven 
and  creeks  heading  from  the  rich  gravels  on  the  Mount,  it 
being  usual  under  such  circumstances  for  the  ore  to  be 
found  for  miles  down  the  streams  draining  from  the 
lodes  or  older  gravel  deposits.  As  the  plateau  round 
Waratah  is  high  enough  to  have  been  well  above  the 
probable  snow-line  at  the  time  of  the  glaciation  of  the 
country  further  inland,  it  seems  possible  that  the  deep  gorges 
of  the  North  Valley  and  Arthur  Rivers  may  have  been  glacier 
beds,  a  supposition  which  their  depth  and  shape  give  some 
colour  to.  If  these  valleys  were  cut  out  by  ice  the  stan- 
niferous gravels  would  have  no  opportunity  of  being  sluic^ 
over  and  over  again  in  the  streams,  so  as  to  distribute  the 
ore  alorg  their  courses  for  long  distances,  but  would  be  swept 
dean  away  with  other  rock  debris.  Should  evidence  be  by 
and  bye  obtained  to  bear  out  this  explanation,  it  would  have 
further  interest  as  giving  a  clue  to  tne  time  of  glaciation,  for 
the  Waratah  plateau  consists  of  basalt  of  tertiary  age,  over- 
lying tertiary  leaf  beds,  and  the  Waratah  valley  up  to  the 
railway  station  has  been  cut  through  these  basalts.  The 
basaltic  outbursts  appear  throughout  this  colony  to  have  be^ 
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between  the  palseogene  and  neogene  periods,  or  probably 
pleiocene;  and  this  wonld  make  the  glacial  action  either 
pleiocene  or  post-pleiocene.  Not  having  direct  proof  of  glacia- 
tion  at  Mount  Bischoff,  this  argument  is  not  convincing,  but 
taken  in  conjunction  with  the  fact  next  to  be  mentioned,  it 
has  weight.  On  Gads  Hill,  and  at  various  points  along  the 
top  of  the  Oakley  Eange,  the  same  tertiary  basalt  is  found  as 
a  superficial  covering,  and  an  escarpment  of  it  forms  the 
western  edge  of  the  plateaux  on  the  top  of  the  Oakley  Bange 
and  overlooking  the  River  Forth.  The  valley  of  the  Forth 
has  plainly  been  scooped  out  since  the  basalt  was  poured 
out,  and  as  we  have  seen,  at  the  head  of  this  valley,  the 
proofs  of  the  presence  of  glaciers  are  very  well  marked. 
Consequently  the  pleiocene  or  later  age  of  the  glaciation  must 
be  regarded  as  demonstrated.  It  may  here  be  remarked 
that,  according  to  Dr.  von  Lenderfeld,  the  evidences  of  glacial 
action  in  the  Australian  Alps  point  to  its  having  taken  place 
at  quite  a  recent  date,  and  with  this  corroboration  I  think 
that  it  is  most  likely  that  our  glaciers  existed  as  late  as  the 
pleistocene  period.  As  above  stated,  the  excellent  preserva- 
.  tion  of  the  rock  surfaces,  the  slight  decomposition  of  the 
greenstone  erratics,  and  the  small  amount  of  erosion  of  the 
ground  moraine  at  Barn  BlufE,  all  go  to  show  a  very  recent 
date,  geologically  speaking. 

The  importance  of  being  able  to  limit  the  probable  period  of 
existence  of  the  glaciers  to  neogene  and  recent  periods  becomes 
apparent  when  we  come  to  consider  the  questions  of  the 
cause  and  extent  of  the  glaciation  of  the  country,  and  as  to 
whether  our  cold  period  ha,d  any  connection  with  the  glacial 
period  of  the  Northern  Hemisphere.  First  let  us  glance  at 
the  causes  of  glaciation :  It  might  be  due  to  greater  elevation 
of  the  land,  to  geographical  changes  resulting  in  a  redistri- 
bution of  sea  and  land,  diversion  of  ocean  currents,  and  so  on, 
or  it  might  be  due  to  astronomical,  causes  as  so  lucidly 
explained  by  Sir  Eobert  Ball  in  his  recently-published  little 
book  on  *'  The  Cause  of  an  Ice  Age."  Having  limited  the 
period  of  existence  of  the  glaciers  to  the  time  between  the 
outpouring  of  the  basalts  and  the  present  day,  we  can 
examine  3ie  evidence  of  our  later  tertiary  deposits  to 
find  if  there  is  any  indication  of  the  country  having 
subsided  from  a  higher  elevation  to  a  lower  one.  We 
find  that  all  round  the  island,  in  the  Launceston  ter- 
tiary basin,  in  that  of  the  Derwent,  at  Maequarie  ELar- 
bour,  and  at  Oyster  Bay,  there  are  palaeogene  lacustrine 
deposits  laid  down  in  hollows,  the  bottoms  of  which  are  often 
much  below  present  sea  level,  and  which  are  in  the  Launceston 
Basin  as  much  as  1,000  feet  in  thickness.  They  have  doubt- 
less been  formed  during  a  period  of  continuous  subsidence 
extending  throughout  the   palseogene   period.     After   the 
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basaltic  eruptions  which  closed  the  latter,  the  land  appears  to 
have  risen  again  gradually,  and  the  palaeogene  sediments  have 
been  deeply  cut  into.  The  terraced  gravels  of  the  Bingarooma 
Valle>  and  North -eastern  Tasmania  generally,  show  that  the 
eleyation  has  been  practically  continuous,  though  on  the 
islands  in  Bass  Straits  there  are  proofs  of  minor  oscillations 
of  level,  hence  we  must  conclude  that  the  general  elevation  of 
the  country  is  now  higher  than  it  has  been  sitce  the  early 
part  of  the  palaeogene  period.  It  has  not  risen  quite  so  high 
as  previous  to  tlie  great  subsidence,  for  we  find  deep  leads  at 
Beaconsfield  and  George's  Bay  running  considerably  below 
sea  level  (270  feet  at  Beaconsfield),  and  the  old  channel  of 
the  Eingarooma  Biver  at  Derby  is  more  than  90  feet  lowec 
than  the  present  one.  No  elevation  of  the  country  sufficient 
to  cause  its  glaciation  has  therefore  occurred  sinoe  the 
begianing,  probably,  of  the  miocene  period. 

The  second  great  cause  of  accumulation  of  ice  is  found  in 
geographical  changes  leading  to  a  redistribution  of  sea  and 
land,  alteration  of  ocean  currents,  and  change  in  the  direc- 
tion of  prevalent  winds.  The  most  important  change  which 
would  be  likely  to  affect  Tasmania  in  this  respect  would  be  the 
opening  of  Bass  Strait,  and  the  severance  of  this  island  from 
the  Continent.  The  biological  proof  is  conclusive  that  there 
was  practically  unbroken  land  connection  between  us  and  the 
mainland  up  to  early  in  the  pleiocene  period,  and  if  the  glacia- 
tion had  taken  place  before  the  severance,  it  would  be  easy 
to  suppose  that  the  opening  of  the  strait  had  led  to  an 
amelioration  of  climate,  but  as  it  appears  to  have  been  later 
than  this,  it  is  hard  to  conceive  any  reason  for  fomaation  of 
glaciers  which  would  net  exist  now  as  well.  In  the  neogene 
and  recent  period,  too,  we  have  no  evidence  of  changes 
in  the  Australian  Continent  which  could  have  any  effect  upon 
our  climate,  and  consequently  we  have  to  abandon  this 
explanation  also. 

It  is  therefore  probable  that  the  refrigeration  of  the 
climate  of  Tasmania,  which  led  to  the  gathering  of  glaciers 
on  its  high  mountains,  was  due  to  the  causes  insisted  upon  by 
Dr.  Croll  and  Sir  Eobert  Ball.  It  is  most  likely  true  that  these 
causes  are  not,  of  themselves,  sufficient  to  account  for  a  period 
of  extreme  glaciation  such  as  was  experienced  in  the  Northern 
Hemisphere  in  the  glacial  period  without  the  concurrence  of 
geographical  changes  favourable  to  its  production,  but  never- 
theless the  astronomical  and  physical  argument  is  so  strong 
that  we  must  concede  that  it  would  account  for  a  very  con- 
siderable refrigeration. 

In  discussing  the  subject  of  the  climate  of  this  colony 
during  the  qeogene  period,  Mr.  B.  M.  Johnston  considers 
that  there  is  no  evidence  of  glacial  action  in  the  lower  Ijipg 
lands,  and  regards  the  glfusiers  as  having  been  of   smau 
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extent.  While  inclined  to  belieye  that  the  ice  covering  has 
been  more  extensiye  than  he  is  disposed  to  allow,  in  the  main 
I  agree  with  his  view,  and  do  not  think  that  the  whole 
country  could  have  been  ice  bound.  Many  of  our  indigenous 
animals  existed  in  the  colony  before  the  probable  date  of  the 
glaciation,  and  if  the  latter  had  been  extreme  would  have 
been  killed  out  altogether,  in  which  case,  if  I  am  right  in 
referring  the  cold  period  to  a  time  subsequent  to  the  sever- 
ance of  Tasmania  from  the  Australian  Continent,  there  would 
have  been  no  chance  of  a  fresh  stock  having  been  obtained 
from  the  mainland  after  the  climate  again  became  milder. 

Outside  of  this  colony  evidences  of  glacial  action  have 
been  found  in  the  Australian  Alps  and  on  the  beach  near 
Adelaide.  The  latter  occurrence,  first  described  by  Professor 
Tate,  has  been  questioned,  but  is  confirmed  by  Mr.  B.  L. 
Jack,  who  visited  the  place  in  1891.  The  glaciation  marks 
in  the  Australian  Alps  seem  to  be  very  similar  to  those  in  our 
highlands,  but  the  Adelaide  occurrence  is  not  so  easv  of 
explanation,  apparently  indicating  a  large  glacier  at  sea  level 
at  a  period  later  than  miocene.  Mr.  Jack  ("  Geology  of  Queens- 
land," p.  619),  in  referring  to  this,  also  quotes  from  the 
"  Challenger  "  reports  to  show  that  Kerguelen  Land,  too,  has 
been  at  no  ancient  date  completely  covered  by  heavy  ice,  and 
points  out  that  if  the  Antarctic  ice-cap  were  extended  to 
cover  Kerguelen  Land,  there  would  be  no  improbability  of  its 
also  reaching  the  shores  of  Australia. 

The  whole  subject  is  most  interesting,  and  has  numerous 
aspects  on  which  more  light  is  required,  and  fresh  proofs  of 
the  extent  and  date  of  the  glacial  action  all  over  the  Southern 
Hemisphere  will  be  eagerly  looked  forward  to. 
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Pabt  L 

[By  R.M.  JoHHSTOir,F.L.S.] 

The  following  descriptions  and  obserrations  are  principally 
based  upon  collections  made  recently  in  a  tour  of  examinatioii 
of  the  rocks  in  the  southernmost  part  of  the  island,  and 
particularly  that  portiou  lying  between  Southport  and  South 
Cape.  Some  of  the  plants  referred  to,  however,  have  beea 
obtained  from  the  coal  measures  near  Spring  Bay,  and  others 
from  the  tertiary  leaf  beds  underlying  tne  basaltic  cap  at  the 
Forest,  Dear  Glenora  railway  station. 

Pecoptebis  Lunensis,  nov.  sp.    PL  i.,  figs.  5,  6,  7. 

Frond  or  Pinna?  8 — 3  J  in  length ;  4 — 6  lines  broad,  synune- 
trical,  the  larger  ones  linear-lanceoldte,  or  Ungulate ;  the  smaUer 
ones  sometimes  narrowly  spathulate;  commonly  tapering 
gradually  upwards  to  pointed  or  bluntish  apex,  and  constricted 
rather  abruptly  towards  the  short  stem;  texture  somewhat  mem- 
branaceous ;  margins  simple,  never  incised  or  lobed,  although 
occasionally  wavy  or  slightly  undulating;  mid-rib  firm, 
evanescing  at  apex ;  veins  free,  fine,  distinct,  arising  from  mid- 
rib at  an  acute  angle,  and  tben  curving  outwards  to  margin, 
each  primary  nerve  bifurcate,  or  branching  dichotomoasly. 
One  remarkable  example  of  these  fronds  is  divided,  or  dicho» 
tomised  within  an  incli  of  the  apex,  each  division  being 
marked  with  the  same  simple  characters  exhibited  in  the 
lower  undivided  portion. 

Obs. — ^This  interesting  fern  occurs  in  the  greatest  abundanc 
in  the  shales  associated  with  the  four-feet  coal  seajn  jnst 
opened  out  near  Ida  Bay,  Southport.  These  shales  are 
replete  only  with  this  one  form.  Two  other  associates  occur, 
sparingly, viz.,  Zev^ophyllites  elongatua  (Morris)  and  Vertebraria 
Australia,  In  the  black  shales,  further  east  at  Southport,  I 
have  also  discovered  the  fronds  of  P.  Lunensis,  but  here  they 
are  found  sparingly  associated  with  Vertebraria  Australis. 
The  latter  occurs  in  these  Southport  beds  in  the  most 
wonderful  profusion,  as  in  the  shales  of  Port  Cygnet  a  short 
distance  to  the  north-east.  It  is  probable  that  the  simple 
fronds  of  P.  Lunensia  belong  to  a  tufted  form,  as,  in  the 
thousands  of  examples  examined  by  me,  I  have  not  been  able 
to  trace  attachment  as  in  bipirmate,  dichotomous,  or  compound 
species.  The  only  kind  of  attachment  which  might  break  up 
so  completely,  by  pressure,  would  be  that  exhibited  in  the  zig- 
zag dichotomy  of  such  forms  as  the  existing  Qleichenia 
Cunninghami,  or  0.  dicarpa. 

The  nearest  ally  with  which  I  am  acquainted  appears  to  be 
Pecopteris  cavdata  (mihi)  occurs  in  the  York  Plains  shales. 
The  latter  species,  however,  appears  to  be  of  a  more  coriaceous 
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texture,  an^  the  lower  poHaon  of  the  pinna  or  f  rpnd  is  in,- 
yariablj  incited  or  lobed. 

Locality  and  Horizon. — Ida  Bay  and  Southport. 

The  bedfl  exposed  aljong  the  sbore  at  the  Red  Bluff,  near 
Kennedy's  Hotel,  afford  the  best  evidence  of  the  nature  and 
i^eqpence  of  the  various  members  of  the  coal  measures,  con- 
tainjbg  P.  LunensiB  (mihi)  and  Vertebraria  Australia.  The 
porth-paatern  horn  of  the  Southport  Bay  is  composed  of 
greenstone,  against  which  the  Permo-Carboniferous  mudstones 
fcrm  a  broken  fringe  along  the  shore  towards  the  police 
Station  westward.  The  "  Stack  of  Bricks  "  islet,  at  the  Heads, 
JjS  also  a  fragment  or  survival  of  the  mud  stone  series,  whicji 
§it  one  time  probably  occupied  the  whole  of  the  eastern  part 
of  the  pres.ent  bay.  The  whole  of  these  mudstones  dip  very 
slightly  south  and  west.  The  junction  with  the  succeeding 
(poal  measures  below  Kennedy's  Hotel  is  concealed  by  a  low 
lying  trf^ct  of  sapd.  Below  Kennedy's  Hotel  the  lower  beds 
-pf  the  coal  nveasures  first  make  their  appearance  in  low-lying 
j&at  reefs  or  terraces,  all  of  which  have  a  uuiform  dip  of  fron^ 
J.0  to  15  degress  to  the  south-west  in  the  direction  of  Jda 
Bay,  and  disappear  in  a  distance  of  about  300  yards,  at  the 
same  angle  under  tl^e  reddish  sandstone  of  tbe  Red  Bluff. 
The  lower  division  is  composed  of  a  series  of  thin  laminated 
lt>eds  of  sandstone,  alternatirig  with  similar  thin  laminated 
"blaokish  arenaceous  shales.  The  thickness  of  those  in  view 
probably  does  not  in  all  exceed  60  feet.  Although  some  of 
^he  jshales  are  highly  carbonaceous,  there  is  no  appearance  of 
coal  seams.  The  blackish  shales,  however,  are  rich  in  plapt 
impressions,  mainly  the  remains  of  Vertebraria  AustraliB 
jO/tCoj),  P.  Lunensis,  its  associate,  only  occurs  sparingly 
^t  this  place.  The  irregularly  bedded  reddish  sandstones 
succeeding  the  shales  rise  into  a  bold  bluff  towards  the  east, 
upon  whidi  is  built  the  Roman  Catholic  Church. 

The  lower  part  of  these  sandstones,  however,  are  laminated 
and  flaggy.  On  the  shore  some  parts  of  the  exposed  surface 
exhibit  fine  examples  of  ripple  marking.  The  wavy  ripples 
generally  agree  in  dirjection,  being  generally  at  right  angles 
jo  line  of  dip.  The  total  thickness  of  the  formation  at  South- 
port  probably  does  not  exceed  300  feet. 
.  Ida  Bay. — The  members  of  this  division  again  appear  a 
few  miles  further  east  in  the  vicinity  of  Ida  Bay.  My  infor- 
cmation  from  this  particular  locality  has  in  part  been  supplied 
Jf)j  Mr.  Schachner,  who  is  engaged  in  working  one  oi  the 
coal  seams  (about  4  feet  thick)  developed  in  the  formation  at 
this  place.  I  have  not  yet  obtained  full  particulars  of  the 
sections  opened  out,  but  hope  to  do  so  shortly. 

The  shales  associated  with  the  coal  here  are  almost  wholly 
composed  of  the  remains  of  P.  Lunensis,  although  at  South- 
port  it  only  occurs  rarely.    It  is  also  of  interest  to  find  that 
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the  associated  form  here  is  ZeugophyUitea  elongcUtu,  (Morris). 
Vertehraria  Australis  (M'Coy)  the  characteristic  form  at 
Southport  has  eyidentlj  disappeared  entirelj.  It  may  be 
remembered  that  the  earliest  known  habitat  of  Vertebraria 
Australis  (M'Coy)  in  Tasmania  was  discovered  by  the  writer 
some  years  ago  associated  with  an  anthracite  coal  seam 
at  Mount  Cygnet.  The  beds  at  this  place,  like  those  further 
south  at  Adventure  Bay,  are  intimately  associated  with  the 
upper  members  of  the  marine  mud  stones  of  Permo-Carboni- 
ferous  age,  upon  which  they  lie  conformably  in  unbroken 
stratigraphic  succession.  Both  at  Adventure  Bay  and  Mount 
Cygnet  the  characteristic  plants  are  of  a  PermO'Carboniferous 
character,  consisting  almost  entirely  of  remains  of  VertAraria 
Australis  (M*Coy)  and  Oangamopteris  spathulata  (M'Coy). 
Dr.  Feistmantel,  at  the  time  he  published  his  last  memoir* 
only  knew  of  the  existence  of  Vertehraria  Australis  (M'Coy) 
in  connection  with  the  ''  Newcastle  beds  (upper  coal  measures) 
of  New  South  Wales  at  various  localities,"  which  he  refers  to 
Permian  age.  It  is  significant  to  note  the  gradual  appearance 
and  disappearance  of  Vertebraria  Australis  (M*Coy),  associated 
at  their  origin  by  such  a  purely  restricted  Permo-Carboniferous 
form  as  Qangamopteris  spathulata  (M'Coy)  as  at  Adventure  Bay 
and  Mount  Cygnet,  and  linked  as  it  disappears  with  the 
beginnings  of  mesozoic  plants  such  as  Zeugophyllites  at  Ida 
Bay,  and  with  the  form  Pecopteris  Lunensis  (mibi),  which 
latter  serves  to  link  together  the  Vertebraria  shsdes  of  South- 
port  with  the  prevailing  P.  Lunensis  and  Zeugophyllites 
elongatus  shales  of  Ida  Bay.  It  would  seem  probable,  there- 
fore, that  the  Southport  and  Ida  Bay  formations  supply  an 
important  link  in  the  chain  of  plant  life,  connecting  the  dose 
of  the  Permo-Carboniferous  period  with  the  beginnings  of  the 
mesozoic  period ;  and  the  following  may  be  taken  as  the 
sequence  of  the  typical  formations,  taking  in  order  the  forma- 
tions in  Tasmania,  beginning  with  the  lower  marine  beds  of 
Permo-Carboniferous  age,  thus: — 
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1.  Lower  Marine  Beds. 

2.  ToHinanite  Beds. 
8.  Coal  Measures : 

Mersey,  Henty,  Tlppagory,  etc. 

4.  Upper  Marine  Beds. 

5.  Adventure  Bay  Coal  Measores.  ' 

6.  Mount  Cygnet  Coal  Measures. 

7.  Southport  Beds. 


TcuTiwniUa  punetatut, 
QiosiopterU,    Qangamopttris,  Hfoeggtri* 
thioptit, 

QangamopUrit  tpathviataJt  V^ridirvia 

AuttraUt. 
Vertebraria    Attstralie  and    Peoopterii 

Luneneii, 


a  Lower     Sandstones     (Lower 

Mesozoic). 
9.  Ida  Bay  Coal  Measures. 

la  Upper  Coal  Measures : 

Jerusalem,  Fingal.  Spring  HfU 
York  Plains,  Hamilton,  Kchmond 
New  Town,  Sandfly,  Recherche 
South  Cape,  Longford,  etc. 


Ganoid  Fishes.    Vertebraria. 

Peeopterie  Luneniit  and  Zeugopkyltite* 
eUmgaJbue. 

Peeopterie, 

AUihopterie,  TKimnfeUtia, 
Sagenopt^riet  Heuropterie. 
ZeugophyUUeet  Baiera^  etc 
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Recherche  and  South  Cape  Goal  Measures. — The  shales  and 
jsandstones  occupjinff  the  low  Ijing  country  east  of  South 
Cape,  and  south  of  Southport,  have  been  so  graphically 
described  nearly  40   years  ago  by  Dr.  Milligan  that  little 
more  can  be  added  save  as  to  organic  contents.  * 

It  is  evident  that  these  beds,  containing  several  coal  seams, 
attain  a  maximum  thickness  of  about  400  feet  in  the  coast 
line  between   South  and  South-East    Cape.      These    beds 
evidently  succeed  the  Ida  Bay  coal  measures,  and  belong  to 
the  upper  mesozoic  group.     Thus  we  have  in  their  shales  no 
longer  any  representations  of  Vertehraria  Australis  (M*Coy),  or 
Pecopteris  Ltmensis  (mihi),  but  instead  we  have  abundant 
remains  of  upper  mesozoic  forms,  viz.:  — 

Alethopteris  Australis       ...         ...     M'Coy 

Thinnfeldia  dbtusifolia     ...•        ...     mihi 
SpJienopteris  lobifolia       ...         ...     Morris 

Baiera  tenuifolia  ...  ...  ...     mihi 

Zeugo'phyllites  elongatus   ...         ...     Morris 

PhylU>theca  Australis        M*Coy 

and  abundant  remains  of  the  trunks  of  silicified  conifers. 

Localities  where  beds  are  best  exemplified: — Pedro-Bancho 
Hill,  Black  Swan  Lagoon,  Pigsties,  Catamaran  Creek,  Cockle 
Creek,  Coast  between  South  and  South-East  Cape. 

The  whole  of  the  members  are  everywhere  disturbed  or 
overlaid  by  intrusive  greenstones,  as  in  the  Jerusalem  and 
other  basins. 

Pecoptbeis  Odontopteeoides  (Mobbis). 
PI.  vi.,  fig.  2,  3,  4. 

As  there  is  still  much  doubt  as  regards  the  character  and 
identification  of  the  original  forms  described  under  the  above 
iiame  by  Professor  Morris  from  specimens  obtained  from  the 
mesozoic  rocks  of  Tasmania,  and  probably  from  sandstones 
of  the  Jerusalem  Basin  near  Spring  Hill,  I  have  considered 
it  advisable  to  review  the  whole  matter  at  the  present  time 
with  the  view  of  helping  to  clear  up  some  of  the  difficulties 
which,  in  my  opinion,  have  been  caused  by  confounding  the 
original  types  of  Professor  Morris  with  at  least  two  other 
distinct  forms. 

PVofessor  Morris  describes  the  original  type  P.  odontop' 
teroides  as  follows : — 

Fecopteris  odontopteroides  (PL  vi.,  fig.  2,  3,  4).  t 

"  Frond  pinnatifidly  bipinnate  or  flabellate ;  pinnse  linear, 
elongate,  accuminate;  pinnulsa  opposite  approximate^  adnate, 
ovate  obtuse,  entire ;  veins  nearly  obliterated. 

*  See  pp.  188-191,  '*  Systematic  account  of  the  Geology  of  Tasmania,"  by  tlie 
Aathor. 

t  Phyidcal  description  of  New  South  Wales  and  Van  Diemen's  Land,  by  P.  B.  de 
Stmecki,  1845. 
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**  There  is  some  difficulty  ib.  assigning  this  species  to  the 
proper  genus,  in  consequence  of  sul  the  specimens  I  havB 
examined  being  imbedded  in  a  coarse  Sandstone,  so  that  the 
yenation,  with  the  exception  of  a  slight  central  depressioh 
indicative  of  a  mid-rib,  is  neaifly  obliterated.  With  some 
care,  however,  in  detaching  the  matrix  from  the  pinnulse,  I 
tave  been  able  to  trace  what  appears  to  be  a  slight  radiation 
in  the  form  of  the  secondary  veins,  resembling  that  generally 
found  in  OdonopteriB  (whence  the  specific  name)  ;  this  may 
prove  to  be  deceptive,  and  othet  specimens  may  perhaps 
better  elucidate  this  view." 

**  The  general  contour  of  this  fern  (PI.  vi  fig.  3)  somewhift 
resembles  a  single  pinna  of  Neuropteris  conferta  (Stemb.)  ;  but 
the  pinnules  are  more  oblong,  and  the  terminal  one  accumi- 
uate ;  but  it  still  more  closely  approaches  in  form  a  pinna  of 
OdontopterU  Permiensisy  a  fern  described  from  the  Permian 
system  in  the  work  on  the  Geology  of  Russia,  by  B.  J. 
Murchison,  Esq. 

''  Presuming,  on  the  other  hand,  that  it  forms  a  portion  of 
a  flabellate  frond,  a  pinna,  of  which  a  drawing  only  has  been 
seen,  bears  considerable  affinity  as  to .  its  mode  of  furcation 
to  the  recent  species  of  Gleichenia  flabellata,  and  under  this 
point  of  view  might  be  associated  with  the  genus  LaccopierU 
(Presl.)  should  the  venation  prove  to  be  the  same." 

Locality :  Jerusalem  basin. 

**  A  figure  has  also  been  given  with  more  lanceolate  shaped 
pinnular,  which  is  probably  only  a  variety  of  this  species." 

The  above  is  a  full  account  of  the  original  description  of 
Professor  Morris'  type  species,  which  was  also  accompanied 
by  three  illustrations  (PI.  vi.,  fig.  2,  3,  4). 

ITnfortunately  in  the  shales  of  Jerusalem  beds  there  exists 
a  smaller  dichotomous  fern,  which  som^hat  resembles  i3» 
original  type  of  Morris  in  the  attachment  of  the  pinnul9» 
The  pinnse  of  the  latter  form  Thinnfeldia  dbtusifolia  (mihi)» 
however,  are  invariably  dichotomised ;  the  pitinnles  are  devbid 
of  any  distinct  mid-rib,  and  are  altogether  smaller  iind  tess 
coriaceous  in  texture.  The  veins  arise  from  a  common  point 
at  the  base  of  the  pinnule,  from  which  they  diverge  to  margin 
by  repeated  furcations.  This  fotm,  moreover,  occurs  in  the 
greatest  profusion  in  the  shales  of  the  upper  mesozoic  beds 
in  Tasmania,  and  invariably  presents  the  same  general 
diaracteristics  in  widely  separate  localities.  Forms  identical 
ih  all  respects  with  Prof.  Morris'  original  type  species  tiae 
found  rarely,  and  only  6cour  in  tiie  coarse  sandstoneel. 

It  is  more  than  probable  therefore  that  the  examples 
examiiied  subsequently  by  Prof.  M*Coy,  Messrs.  Carrutn(Mr9> 
Ctepin,  Etheridge,  sen.,  Dr.  Feistmantd,  were  identical 
with  the    smaller    and    more    abundant  dichotOmbus  fefb 
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{Thima^dd^a  dMtmfoUa,  mibi)  from  the  mesozoio  shales, 
and  not  the  form  from  the  coarse  sandstones  examples  of 
which  are  yery  rare. 

As  an  illustration  of  the  raritj  of  the  latter,  I  may  state 
that  my  own  experience  among  Tasmanian  rock  extends  over 
twenty -two  years,  and  in  that  time  I  have  only  obtained 
about  a  dozen  specimens  of  Prof.  Morris'  origmal  types, 
always  in  tbe  sandstone  matrix ;  neyer  in  the  shales.  AH  of 
the  casts  of  specimens  agree  with  Prof.  Morris'  originals, 
which  are  inyariably  coarse,  neyer  show  dichotomy,  and 
frequently  the  pinnules,  unlike  the  common  T.  obtueifoUay 
indicate  a  trace  of  a  pretty  well  defined  mid-rib. 

With  such  doubt  respecting  these  two  forms,  which  are 
merged  together  as  one  species  by  Dr.  Feistmantel  in  his  last 
memoir  on  **  Tbe  coal  and  plant-bearing  beds  of  PalsBozoic 
and  Mesozoic  age  in  Eastern  Australia  and  Tasmania,  pp. 
101-105."  1  thiok  it  advisable  to  retain  tbe  original  name 
of  Pecopteria  odantopteroides  (Morris)  for  the  rarer  original 
type  until  such  time  as  we  obtain  better  evidence  as  to  its 
identity. 

To  aid  in  this  direction  I  have  figured  such  of  tbe  fragments 
of  the  older  and  rarer  fern  as  are  still  in  my  collection  (pi.  ii., 
figs.  1-5),  all  of  which  have  been  obtained  from  the  sand- 
stones of  the  Jerusalem  basin.  Like  Professor  Moms'  speci- 
mens, the  blackened  impressions  alone  exist.  There  are 
traces  of  what  appear  to  be  a  well-defined  mid-rib  in  several 
of  the  pinnules,  but  in  no  example  bave  I  seen  any  indication 
of  dichotomy  of  the  terminals  of  the  pinnsB,  so  constant  a 
character  in  the  smaller  abundant  form — Thinnfeldia  ohtiMu 
folia  (mihi). 

Dr.  Feistmantel  has  also,  in  the  memoir  already  referred  to, 
included  another  form  under  Thinnfeldia  odontovteroides 
(Morris),  viz.,  figs.  1,  1%  1\  2,  2\  2\  PJ.  xxix ;  figs.  1,  1*,  1*», 
2,  2*,  Pi.  XXX.,  whose  identity  with  either  P.  odontopteroides 
(Morris),  or  T,  oUusifolia  (mihi),  is  more  than  doubtful.  The 
robust  branching  fern  from  Victoria,  and  New  South  Wales, the 
Bawkesbury  series  certainly  approaches  2\  ohttmfolia  (mihi) 
in  the  upper  pinnsB,  but  while  1  recognise  the  rare  judgment 
and  wide  knowledge  of  Dr.  Feistmantel,  I  am  still  doubtful 
whether  the  two  forms  are  con  specific.  The  complete  absence 
of  dichotomy,  in  the  terminal  pinnsB,  and  the  more  robust 
character  of  this  fine  fern  contrasts  widely  with  T.  obtueifolia 
(mihi),  which,  from  the  detached  remains,  never  found  in  a 
blanching  connection,  indicate  probably  repeated  dichotomy^ 
as  in  our  existing  Oleichenia  flahellaia,  as  suggested  by- 
Professor  Morris. 

For  this  reason  I  think  it  would  be  well  at  present  to  dis- 
tit)gtiish  the  splendid  robust  form  from  Mount  Yictoria  by  a 
s^^arate  natnoi  say  Thinnfeldia  FeistmanteUit  in  honour  of 
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the  distinguished  pabdontologist  who  has  done  such  valuable 
work  in  the  elucidation  of  our  Australasian  Fossil  Flora. 

OSMUNDIJL. 

In  the  leaf  beds  near  Glenora,  underlying  the  older  basaltic 
plateau,  of  which  a  brief  description  is  given  in  mj  larger 
work  on  "  The  Geology  of  Tasmania,"  p.  289,  recent  exami- 
nation has  enabled  me  to  add  several  interesting  new  forms 
to  our  knowledge  of  the  plant  life  of  the  Lower  Tertiaries  of 
this  island  (PaXceogene  Period), 

Among  these  occur  the  more  or  less  perfect  impressions  of 
the  pinnulse  of  a  fern  which,  from  their  size,  form,  mode  of 
attachment,  and  characteristic  neuvation,  suggest  alliance  with 
the  existing  genus  Osmunda. 

The  absence  of  all  knowledge  regarding  fructification, 
however,  makes  it  hazardous  now  to  refer  it  to  that  genus  ; 
for  the  form  and  mode  of  neuration  also  suggest  alliance  with. 
<^rtain  barren  pinnules  of  Lvgodium  (Lygodium?  StrzleckU 
Ettings.,  "  Tertiary  Flora  of  Australia,"  Sydney,  1888),  and 
with  barren  pinnules  of  Llavea  (see  Llaveacordifolia,  Lagasca), 
and  so  cause  much  doubt  as  to  its  true  generic  position. 

I  have,  therefore,  thought  it  prudent  in  our  present  state 
of  knowledge  to  place  it  under  the  provisional  generic  name 
Osmundia,  uoder  which  also  may  be  temporarily  placed  all 
incertae  sedie  of  allied  characters. 

PLANTiB  iNCEBTiE  SeDIS. 

Osmundia  (Nov.  gen.) 

Frond  unknown  ;  barren  pinnules  large,  symmetrical 
oblong,  or  oblong-lanceolate,  entire,  somewhat  obtusely 
pointed,  the  lower  base  slightly  auricled ;  Neuration  Neurop-i 
teridean ;  primary  nerve  distinct ;  secondary  nerves  acutely 
ascending,  sharp,  thin,  dense,  dichotomising  and  slightly 
curving  towards  extremeties.  Horizon— Lower  Tertiary  Leai- 
Beds,  Glenora,  Tasmania. 

Osmundii  Tasmanica,     Nov.  sp.     (PL  I.,  fig.  2). 

8p.  char, — The  same  as  the  genus.  Apex  generally  pointed 
and  roundly-obtuse  ;  primary  nerve  firm,  evanescing  towards 
apex  ;  margin  somewhat  indistinct,  but  showing  indication  of 
4serrature.  Length  of  larger  pinnules  2  inches ;  breadth,  fths 
of  an  inch. 

There  is  every  appearance  that  Dr.  Ettingshausen's  Lygo- 
xlium  StrzlecJcii  is  generically  allied.  The  fragment  of  a 
pinnule  described  by  this  eminent  authority  from  a  similar 
horizon  at  Vegetable  Creek,   New  South  Wales,   was  too 
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imperfect  to  determine  either  its  position  or  even  the  character 
of  the  entire  pinnule,  or  its  mode  of  attachment.  It  would 
.be  perfectly  safe,  however,  to  refer  it  to  the  specially  created 
"^genus  Osmundia  as  defined  by  me,  and  I  would  suggest  that, 
for  the  present,  it  be  referred  to  as  Osmundia  StrzlecJcii 
ISttings,  as  a  congener  of  the  closely  allied  0.  Tasmanica, 
mihi,  occurring  in  the  Leaf  Beds  of  Glenora. 

PhylUtes  salicifolium,  noY.  sp. 

(PL  L,  fig.  3.) 

Leaf  imperfect,  linear  lanceolate  accuminate,  sharply  serrato- 
' dentate;  mid-rib  distinct;  secondary  nerves  thin,  simple, 
curving  gently  upwards,  and  reaching  margin  and  forming  the 
sharply-defined  upper  edge  of  each  serrature;  13  pairs  in 
upper  half  of  leaf  ;  length  of  complete  specimen  about  3 
inches ;  greatest  width  at  middle  about  -^  of  an  inch. 

Horizon. — Lower  Tertiary.    Leaf  Beds  near  Glenora. 

PhyllUes  OleaciformiSy  mihi. 

(PL  I„  fig.  1 ;  also  PL  XXXVn.,  fig.  2.  GeoL  of  Tas.) 
Leaf  imperfect,  ovate ;  margin  distantly  serrato-dentate ; 
mid-rib  distinct;  secondary  nerves — 14  pairs— obscure,  fine, 
simple,  hidden  in  a  somewhat  coriaceous  integument,  and 
gently  curving  upward,  reaching  upper  margin  of  each 
serrature;  surface  covered  regularly  with  small  round 
glandular  dots. 

Length  complete,  2|  inches ;  greatest  breadth  at  middle,  1 
inch. 

Horizon.— Occurring  with  the  previous  species. 

Bankaia  lancifolia.    Ett. 

(PL  I.,  fig.  4.) 

Although  only  a  fragment,  the  characters  of  this  leaf 
impression  are  in  all  respects  identical  with  a  form  under  the 
above  name  described  by  Ettingshausen  (**  Tertiary  Flora  of 
Australia,"  p.  141,  PL  zii.,  fig.  15)  from  a  specimen  obtained 
at  Old  Eose  Valley  Lead,  N.S.  Wales.  The  following  is  the 
description  given  of  the  complete  specimen  :  — 

"  BanJcHa  lancifolia,  8p.  char.  B.  foliis  petiolatis  coriaceis 
anguste  lanceolatis,  basi  acutis,  apicem  versus  sensim  attenu- 
atis,  margine  spinoso-serratis ;  nervatione  brochido-craspedo- 
droma ;  nervo  primaris  valido,  prominente  ;  ner?is  secundariis 
subangulis  55-56°  orientibus,  tenuibus  subarcuatis,  approzi- 
matis;  nerns  tertiariis  rectangularibus,  dictyodromis ;  rete 
microsynammato  tenerrimo.'' 
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.  •  .  Approaches  near  to  the  BamJetia  of  the  Eoropeaft 
Tertiary  Flora. 

Locality  and  Horizon. — Old  Eose  Valley  Lead, M.S.  Wales; 
Olenora  Leaf  Beds,  Tasmania. 

Li  part  n.,  now  under  preparation,  will  be  described  a 
number  of  new  and  interesting  plant  forms,  discovered  in 
collections  sent  to  me  by  the  Kev.  J.  Bufton,  F.L.S.,  of 
Dunally,  from  Mesozoic  shales  in  that  locality. 

Geologists,  as  well  as  the  writer,  are  indeed  much  indebted 
to  this  accomplished  nikturiilist  for  the  skill  and  commend- 
able energy  he  has  displayed  in  enriching  our  knowledge  of 
the  fossil  plants  of  this  island  by  his  numerous  collections  in 
that  part  of  the  country  in  which  he  now  resides. 
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BOTANICAL  NOTES. 
By  L.  Rodwjly. 
(Platef?0 

Coprosma  fnoorei,  F.  v.  M. — About  two  or  three  years  ago  Mr. 
T.  B.  Moore  discovered  in  the  Ticinitj  of  Mount  Tvndall  &  small 
plant  with  a  contpionous  blue  berry,  evidently  a  Coprosma,  or 
olosely  allied  to  that  genus.     Baron  von  Mueller,  to  whom  it 
iiVas  sent,  could  not,  in  the  absence  of  flowers,  safely  identify 
it,    but  considered  it  probably    0.   Petriei  (Chess)  of  New 
Zealand,  and  a  paper  to  that  effect  appears  in  our  transac- 
tions for  1891.     In  December,  1892, 1  was  fortunate  enough 
to  find  the  plant  in  quantity,  and,  more  fortunate  than  my 
friend,  Mr.  Moore,  I  discovered  it  in  full  flower.     The  plant 
.  Was   submitted  to  Baron  von  Mueller  and  Mr.   Petne,  of 
I>anedin,  and  its  distinctness  from  0.  Petrieiy  or  from  anv 
plant  hitherto  described,  was    thoroughly  apparent.     With 
▼on     Mueller's    sanction,    I  have    described    it  under  the 
name  of  its  original  discoverer.     There  is  one  point  that 
renders  the  plant  of  uhusual  interest,  namely,  its  hermaphro- 
dite flowers,  a  unique  development  in  Coprosma,  uniting  that 
genns,  as  von  Mueller  had  already  suggested,  with  Nertera, 
From  the  latter,  however,  our  plant  differs  in  the  4-lobed 
calyx  and  the  insertion  of  Uie  stamens. 

A  small  prostrate,  creeping,  glabrous  perennial;  stems 
branching,  rooting  at  intervals,  sometimes  almost  entirely 
subterranean,  tieaves  ovate  to  ovate-lanceolate,  spreading, 
thick,  shining,  concave,  acute,  narrowed  into  a  short  petiole, 
mostly  1\  to  2^  lines  long.  Stipules  interpetiolar  with  2 
minute  subulate  erect  lobes  at  the  junction.  Flowers  ter- 
minal, sessile,  terminating  short  erect  branchlets,  hermaphro- 
dite. Calyx  broadly  oblong,  about  1  line  long,  slightly 
compressed  below  the  lobes ;  lobes  4,  broad,  acute,  rather  less 
than  half  as  long  as  the  tube.  Carolla  campanulate,  about  1 
line  long,  lobes  4,  broad  acute,  nearly  as  long  as  the  tube. 
Stamens  i,  free  from  the  carolla,  and  inserted  at  its  base. 
Filaments  slightlv  exceeding  the  carolla.  Anthers  erect 
ovate,  slightly  apiculate.  Style  divided  nearly  to  the  base 
Into  2  fil^orm  papillose  branches,  about  half  again  as  long  as 
the  stamens,  and  maturing  rather  before  they  are  fully 
developed.  Ovary  2  celled.  Fruit  blue,  broadly  oval,  3 
lines  long,  croWned  by  the  persistent  calyx-lobes.  Pyrenes 
2,  pale  brown,  smooth,  broadly  ovate,  but  flattened  on  one 
side,  suspended  flrom  the  top  of  the  inflated  mesocarp ;  each 
one  seeded.  Bmbryo  minute  in  a  copious  albumen.   (Plate  L) 


Digitized  by 


Google 


180  BOTANICAL  NOTES. 

Near  Mount  Tjndall;  Snake- Plains,  Mount  Wellington; 
Cutiing  Grass  Swamp,  Mount  Arthur,  near  New  Norfolk. 

ActinoiuR  hellidioides  (B). — This  plant  is  no  less  remarkable 
for  the  peculiar  suppression  oi  one  mericarp  than  for  its 
extreme  variability.  J.  D.  Hooker,  in  Lond.  Joum,  vi,  471, 
described  four  species,  Semipkues  affinie,  tridetdaia^  heUi" 
dimdes,  and  suffocata.  In  the  Flora  Tasmanese  he  combinse 
them  under  the  name  H.  hellidioides,  and  he  there  figures  one 
Tariety,  var.fulva  with  petals,  a  development  that  is  received  in 
doubt  bj  most  botanists.  The  material  he  had  at  his 
command  was  meagre,  and  though  we  are  not  now  supplied 
with  a  perfect  series,  we  have  forms  that  would  probably  have 
modified  his  views.  Bentham  transferred  the  species  to  ihe 
genus  Actinotue.  In  all  forms  hitherto  described  the  leaves 
are  either  entire  or  crenate  on  the  margin.  I  have  now  in  my 
possession  a  form  rather  more  robust  than  most  specimens, 
vnth  the  leaves  palmately  divided  nearly  to  the  petiole  into  8 
or  5  lanceolate  segments,  otherwise  it  does  not  differ  from  the 
type  of  A.  hellidioides ;  it  was  found  on  Mount  Tyndall  by  T, 
B.  Moore.  The  variety  figured  by  Hooker  as  var.  suffocaia 
was,  unfortunately,  in  advanced  fruit  only.  My  friend  Win. 
Fitzgerald  has  put  me  in  the  position  to  examine  the  plant 
in  all  stages,  and  its  constant  dwarf  habit,  total  absence  of 
calyx-limb,  and  reduction  of  stamens  to  2  only,  warrant  as  in 
considering  it  specifically  distinct 

Actinotus  suffocaia. — Very  similar  in  habit  and  detail  to  the 
smaller  forms  of  A.  hellidioides^  but  still  smaller.  Leaves  oblong; 
glabrous  entire,  1  to  2  lines  long  on  a  hairy  petiole  as  long  as 
itself.  Peduncle  half-inch  long,  slender,  bearing  a  small 
head  \\  lines  diameter,  bracts  about  8  or  10.  Flowers  about 
6  to  10.  Caljx-limb  none.  Petals*none.  Stamens  2,  articn- 
late  opposite  the  styles.  Fruit  about  half -line  long.  Mount 
Dundas,  and  other  mountains  in  the^vicinity.     (Plate  11.) 

Isoetopsis  graminifolia  (Turez). — This  peculiar  and  interest- 
ing little  isoetes-like  composite  constitutes  the  sole  member  of 
the  genus,  and  has  hitherto  been  found  in  Southern  and 
Eastern  Australia  only.  I  have  lately  found  it  rather 
abundantly  on  grassy  hills  about  Hobart.  Baron  von  Mueller, 
who  kindly  identified  it  for  me,  is  of  the  opinion  that  it 
is  certainly  endemic. 

Helichrysum  ohtusifolium  (F.  v.  M.,  et  Lond.). — A  perennial 
everlasting,  but  often  flowering  the  first  year  so  as  to  appear 
annual.  It  has  the  appearance  and  details  otherwise  of  H, 
dealhaium  except  that  the  leaves  and  flower-heads  are  smaller ; 
in  these  details  it  approaches  our  southern  perennial,  S. 
Spiceri,  which,  however,  has  still  smaller  flowers.  Baron  von 
Mueller  wishes  me  to  introduce  the  plant  in  this  paper.  It 
was  lately  found  at  Clarke  Island  by  Mrs.  McLaine. 
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Viola  Sieheriana  (Spreng.). — An  old  established  species, 
"wliicli  has  been  reduced  to  a  variety  of  the  very  variable  F.. 
Tiederacea  Lab.,  but  apparently  without  sufficient  justification. 
Though  doubtless  closely  allied  to  that  species  in  Tasmania^ 
at  least,  its  habit  is,  distinct.  Mr.  Fitzgerald,  who  kindly 
supplied  me  with  considerable  material,  tells  me  it  is  common 
in  localities  near  George's  Bay,  where  it  grows  in  conjunction 
with,  but  always  distinct  from,  7.  hederacea. 

Habit  tufted  and  stoloniferous.  Leaves  rhomboid  to  ovate, 
crenate,  |  to  iin.  long,  on  long  slender  petioles;  stipulea 
adnate  at  the  base,  brown,  lanceolate,  acute,  denticulate  on  the 
margin.  Scapes  shorter  than  the  leaves,  elongating  after 
flowering.  Petals  narrow,  linear,  1^  lines  long.  Seeds  white 
or  black.    Other  details  agreeing  with  F.  hederacea,    (Plate  II.) 

Australina  mueUeri  (Wedd.). — A  much  more  robust  plant 
than  A.  pvssiia  (Gbnd.),  with  a  different  habit  and  foliage,  but 
similar  inflorescence,  was  reduced  to  a  variety  chiefly  from 
their  being  found  at  distinct  localities.  On  the  southern 
slopes  of  Mount  Wellington  they  grow  together  without  any 
tendency  to  converge. 

Saponaria  tvherlosa  (P.  v.  M.). — This  rare  plant  has  been 
found  near  George's  Bay  Heads  by  Wm.  Pitzgerald ;  only  few 
specimens  were  procurable,  and  he  considered  this,  together 
with  some  rare  eastern  Australian  sedges  in  the  same  locality^ 
might  have  been  transported  by  migrating  ducks. 

Eucalt/ptue  perriniana  (P.  v.  M.).  was  described  at  the 
meeting  of  the  Association  for  the  Advancement  of  Science 
at  Melbourne,  fix)m  specimens  procured  from  immature  trees 
not  yet  in  flower.  It  is  a  Eucalypt  that  has  long  been  known 
in  the  Hamilton  and,  I  believe,  one  or  two  other  districts,  and 
an  effort  has  often  been  made  to  learn  its  affinity ;  but  in  the 
absence  of  flowers  and  fruit  this  was  not  possible.  The  kind- 
ness of  Bev.  Mr.  Dicker  and  Superintendent  Hedberg  has 
placed  at  my  disposal  various  specimens  in  different  stages  ; 
but  we  are  still  in  want  of  some  mature  information  desirable 
before  forming  a  definite  opinion.  The  tree,  where  hitherto 
observed,  has  a  decidedly  bushy  habit,  grows  in  a  copse,  and 
only  attains  10  to  20  feet  high.  The  trees  are  only  now 
attaining  maturity.  The  leaves,  till  a  year  or  two  ago,  were 
all  opposite,  connate  and  orbicular ;  upon  the  trees  attaining 
a  height  of  10  to  16  feet  the  leaves  became  alternate,  petioled, 
and  lanceolate,  with  exactly  the  form  and  venaticm  of  some 
forms  of  E,  viminalis.  The  flowers  commenced  to  develop 
in  the  upper  opposite  leaves,  and  continued  more  numerously 
in  the  axils  of  the  alternate  ones,  and  appear  always  in 
threes.  The  flowers,  stamens,  and  ftniit  appear  in  no  detail 
to  differ  from  the  small  flowering  forms  of  E,  viminalU,  and 
I  should  feel  disposed  to  think  that  E.  perriniana  bore  the 


Digitized  by 


Google 


182  BOTANICAL  KDTB8. 

same  relation  to  that  species  that  S,  rUdani  does  to  E. 
amygdalina. 

Chhnia  graminifoUa, — I  referred  to  this  species  in  a  paper 
read  before  the  Society  last  year,  where  it  appears  under  the 
name  given  it  by  Baron  von  Mueller,  O.  rodwayi.  For  various 
reasons  I  have  preferred  to  change  its  name.  The  plant  has 
tmusual  interest  to  a  botanist  from  the  graminaceous  nature 
of  its  leaf-sheaths,  a  peculiarity  noticeable  in  most  members 
of  the  genus,  but  here  carried  Airther,  and  from  its  panicle 
flowering  immediately  upon  elongation,  while  the  glumes  are 
still  succulent  and  green  instead  of  waiting  till  the  next  spring, 
or  at  least  till  the  glumes  are  indurated,  a  detail  unique,  at 
least  amongst  Tasmanian  allies. 

A  small  densely-tufted  plant  formingpulvinate  masses,  c^ea 

1  to  2  ^t  diameter.  Stems  very  short,  seldom  exceeding  3 
inches,  numerous  from  a  much^branched,  intricately  spreading 
rhizome.  Leaves  flat,  grassy,  and  spreading  3  to  8  inches 
long,  2  lines  wide,  becoming  very  narrow  towards  the  apex ) 
siargin  entire,  involuto  when  dry ;  the  sheathing  base  arising 
from  a  node,  split  and  bearing  a  distinct  Ugule  at  the  orifloe. 
Panicle  flowering  immediately  as  it  elongates  1  inch  long; 
spikelets  few,  in  distant  narrow  clusters,  each  cluster  in  the 
axil  of  a  leaf  or  leaf-like  bract,  each  spikelet  pedicelled  and 
subtended  by  a  glume-like  bract,  2  to  3  lines  long,  narrow, 
lanceolate.  Flower  solitarv,  terminal  hermaphrodite.  Glumes 
generally  5,  succulent  at  dowering,  subsequently  membranous 
ciliate  on  the  heels  and  margin,  and  often  also  on  the  surface, 
gradually  smaller  from  without  inwards,  2  outer  ones  lanoeor 
late  obtuse,  3  inner  ones  orbicular  closely  imbricating,  the 
innermost  one  small,  and  closely  enveloping  the  flower. 
Stamen  solitary,  filament  long,  sub-persistent.  Style,  long, 
slender,  divided  nearly  to  the  base  into  3  branches,  nut  ovoid 
oblong  1  to  \\  lines  long,  nearly  black,  polished,  obtusely  ^ 
angled ;  inner  surface  of  pericarp  smooth,  with  very  faint 
indications  of  transverse  rugsd. 

On  hills  from  Huon-road  to  Mount  Nelson. 

Lepidosperma  inops,  (F.  v.  M.). — Introduced  also  in  the  same 
paper,  though  very  distinct  in  habit,  is  probably  an  extreme 
variety  of  L.  lineare  (R.  Br.).  In  very  few  of  the  l^manian 
species  of  this  difficult  genus  is  much  reliance  to  be  placed  ne 
habit. 

Lepidosperma  lineare,  var,  inops, — Plant  densely  clustered, 

2  to  4  inches  high,  stems  and  leaves  nearly  flat,  ^  to  |  line 
wide.  Panicle  reduced  to  2  or  4  spikelets  on  short  stems,  the 
bracts  leafy,  the  outer  one  erect,  and  often  2  inches  long. 

Hills  south  of  Waterworks,  Hobart. 

Eestio  oligocephaltis  (F.  v.  M.). — There  has  always  i4>p6ared 
a  considerable  amount  of  confusion  about  this  interesting 
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Tasmaman  plant,  obieflj  through  its  extreme  variabilitj  pot 
'being  recognised.  One  of  its  forms  that  I  here  refer  to  as 
^MT,  glahrwn  would  certainlj  deserve  to  be  considered  distinct 
were  it  not  for  the  numerous  intermediate  forms. 

Stems  erect  from  a  creeping  rhizome,  simple  at  least  below 
the  inflorescence,  6  inches  to  1  foot  high ;  bracts  sheathing 
but  loose,  smooth,  }  to  f  inches  long,  with  a  truncated  usually 
woolly  apex.  Spikelets  usually  tew  in  an  interrupted  spike 
t>r  rarely  panicle,  sometimes  solitary.  Males  i  to  |  inch  long, 
narrow  oblong,  the  glumes  with  a  woolly  tip  when  young. 
Perianth  flat,  about  2  lines  long,  the  outer  side  segments 
eomplicate,  heeled,  and  woolly  towards  the  apex.  Females 
broskdly  oblong  to  spherical,  i  inch  long ;  perianth  1^  lines 
long,  side  segments  complicate  but  not  heeled ;  ovary  about 
1  line  long  with  very  short  curved  styles,  flat.  Staminodia 
seldom  present. 

Syn,  B,  monocephalus  (R.  Br.). 

Ck>mmon  on  damp  heaths. 

Va/r,  intermedins. — Similar  to  the  type,  only  the  female  as 
well  as  the  male  spikelets  are  narrow-oblong,  and  the  styles 
are  about  as  long  as  the  ovary,  often  attaining  1  to  2  feet,  and 
generally  much  branched. 

Kingston,  Longley,  etc. 

Var.  glabrum.—8imi\a,r  in  general  details  to  the  type,  but 
without  the  woolly  tips  to  the  bracts,  glumes  and  perianth 
segments ;  seldom  exceeding  6  inches,  and  fairly  consistently 
bearing  but  one  spikelet.  Bracts  sheathing  at  the  base,  hvA, 
loose  and  spreading,  striate  ^  to  i  inch  long ;  the  apex  d-lobed, 
the  central  lobe  1  to  3  lines  long,  subulate,  the  side  ones 
shorter  and  membranous.  Spikelets  as  in  the  type,  but  both 
sexes  narrow-oblong.  Male  perianth  about  1  line  long,  flat. 
IFemale  perianth  about  1  line  long,  the  outer  segments 
slightly  complicate ;  ovary  |  to  |^  line  long,  the  style,  long, 
slender,  much  exceeding  it.     Staminodia  always  present. 

Near  Kingston,  on  wet  heaths. 

On  the  Affinity  of  Theltmitba  Ixioides  and  Its  Allibs. 

This  group  of  terrestrial  orchids,  commonly  termed  native 
Hyacinth,  consists  of  very  numerous  forms,  differing  but 
slightly  from  one  another.  As  in  all  variable  groups,  this  has 
^iven  rise  to  numerous  names  adopted  for  marked  variations, 
many  of  which  research  has  rendered  obsolete.  In  the 
present  day  the  tendency  is  to  follow  Bentham  and  Mueller, 
and  sort  the  group  immediately  related  to  T.  ixioides  into  six 
species,  namely : — T,  ixioideSy  Suz. ;  T.  aristataf  Lind. ;  T. 
lonqifolia,  Forst. ;  T.  camea,  R.  Br. ;  T.  cyanea,  Lind. ;  and  T. 
venosa,  B.  Br.    None  of  these  can  be  considered  well  fixed 
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species,  though  T.  venoea  approaches  that  condition.  The  first 
three  can  at  best  be  considered  names  of  coDvenience  to  group 
the  very  numerous  forms  of  one  variable  species.  T.  cornea 
is  a  well  marked  species  in  the  type,  but  is  intimately  con« 
nected  to  T,  iodoidee  by  interyening  links,  and  T.  cyanea  forms 
an  intermediate  species  between  T.  ioeioides  and  T.  venoscu 
The  floweriDg  period  of  the  first  five  species  is  the  same* 
namely,  October  and  November,  and  they  grow  usually 
together,  except  that  T.  cyanea  shows  a  partiality  for  damp 
situations.  The  flowering  period  of  T.  venoea  is  December 
and  January.  In  most  descriptions  the  habit  in  reference  to 
degree  of  robustness  is  relied  on  as  an  aid  to  identification^ 
but  an  intimate  acquaintance  has  completely  destroyed  that 
assistance.  In  all,  except  the  typical  form  of  T,  camea^ 
specimens  may  be  found  from  a  few  inches  high  to  nearly 
two  feet,  and  from  an  excpssively  slender  state,  with  an 
almost  filiform  leaf  grooved  on  the  upper  surface  to  a  thick 
robust  condition,  with  a  broad,  thick,  fleshy  leaf,  concave 
above,  and  from  bearing  one  flower  to  a  raceme  of  8  to  12. 
T.  carnea  has  a  marked  habit,  distinguishing  it  from  the 
other  members  of  this  group,  namely,  that  the  stem  is  bent 
at  each  bract,  and  in  a  totally  unreliable  degree.  T.  venota 
is  usually  a  more  robust  species  than  T,  cyanea  and  T. 
arUtatay  with  large  forms  of  T,  ixioides,  are  more  robust 
than  the  common  forms  of  T,  longifolia.  In  size  and 
colour  of  perianth  there  is  little  really  reliable.  T.  ixioides 
may  be  blue,  pink,  or  rarely  white,  it  is  often  spotted 
with  dark  blue,  or  dark  pink,  but  not  always  so.  T. 
aristata  and  longifolia  has  a  pale  blue  to  white  perianth  with- 
out spots  or  veins.  T.  carnea  has  a  fleshy-pink  perianth,  but 
in  varieties  approaching  T,  ixioides,  it  is  spotted  vnth  dark 
pink  or  blue.  T.  cyanea  and  T,  venoea  has  a  blue,  pink,  or 
white  perianth,  veined  with  darker  colour ;  the  column  also 
is  striped  with  dark  coloured  bands.  In  all  the  perianth 
Taries  from  4  to  10  hues  long,  the  greatest  variation  being 
found  in  T,  ixioides  and  T,  aristaia. 

The  only  other  means  of  distinction  at  our  disposal,  namely 
the  shape  of  the  column,  yields  but  little  evidence  to  favour 
the  right  to  consider  all  theee  forms  as  reliable  species. 

The  column  in  this  group  is  short.  The  stigma  is  peltate 
and  near  the  base,  and  the  anther  varies  inversely  as  the 
development  of  the  column- wing  from  small,  and  placed  close 
above  the  stigma  at  the  back  of  the  rostellum  to  large  and 
protruding  and  freely  removed  above  the  stigma.  The 
column  is  surrounded  at  the  sides  and  base  by  a  oom 
paratively  broad  wing  that  is  continued  at  the  back,  and 
more  or  less  above  the  anther  into  variously  formed  lobes  or 
processes.  In  T,  venosa  the  wing  is  not  continued  behind  the 
anther,  but  ends  in  two  narrow  lobes  bent  forwards  and 
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PLATE  I. 
Coprosma  moorei^  F,  v.  i/. 

1.  Natural  size. 

2.  Flower,  etc. 

3.  Leaf. 

4.  Flower,  young. 

5.  „  „        corolla  and  a  portion  of  calyx 
removed  to  show  insertion  of  stamens. 

6.  Stamens. 

7.  Pollen. 

8.  Fruit  in  section,  pyrenes  in  situ, 

9.  Pyrenes  removed  to  show  partial  dissepiment 

10.  Pyrenes. 

11.  II        section. 


PLATE  IL 

Actinotus  mffocata, 

1.  Natural  size. 

2.  UmbeL 

3.  Leaf. 

4.  Flower. 
6.    Fruit. 

Viola  nehrriana^  Sprmg. 

1.  Natural  size. 

2.  Stipules. 

3.  Flower. 

4    Corolla  and  part  of  calyx  removed. 

5.  Stamen,  upper. 
6  II        lower. 

7.         n  II    side  view. 
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Bpirallj  twisted  (figs.  28  and  24).  In  T.  cyanea  tbese  lobes 
are  reduced  in  length,  are  straight  and  irregular  in  outline^ 
and  have  usually  a  papillose  development  low  down  on  their 
anterior  margin.  The  wing  is  continued  behind  the  anther 
as  a  papillose  projection  (figs.  21  and  22).  In  the  typical 
forms  of  T.  camea  the  side  lobes  are  reduced  to  papillose 
ovate  processes,  and  the  posterior  portion  of  the  wing  is 
further  developed  into  a  thick  papillose  wall  behind  the 
anther  (Fig.  20).  lu  the  intermediate  forms  connecting  this 
with  T.  ixioides,  the  side  lobes  develop  copious  penicillate 
adornment,  and  the  posterior  lobe  correspondingly  approaches 
the  form  found  in  that  species  (figs.  17,  18,  and  19).  In  the 
typical  form  of  T,  izioides  the  sidi  lobes  are  linear,  projected 
forwards  in  froiit  of  the  anther,  and  terminat-e  in  a  copious 
penicillate  brush ;  the  posterior  lobe  is  divided  into  three 
portions,  a  small  erect  sub-quadrate  process  on  each  side,  and 
a  very  short  roughly  papillose  centre  (figs.  1, 2,  and  3).  Every 
intermediate  stage  between  this  and  the  form  termed  T, 
ariitata  may  be  freely  met  with  (figs.  4  to  7).  In  T, 
aristata  the  three  portions  of  the  posterior  lobe  have  further 
developed  and  coalesced,  but  is  usually  deeply  notched  or 
split  in  the  central  line.  The  extent  of  development  is  most 
variable,  but  the  margin  is  thin,  and  often  papillose,  and  the 
substance  not  thickened  (figs.  8  to  12).  In  T.  longifolia 
the  posterior  lobe  has  developed  into  a  thick  fleshy  bood«  with 
a  plain  or  notched  thick  margin.  This  form  passes  gradually 
from  an  advanced  form  of  T.  aristata  (figs.  13  to  16). 

The  examination  of  thebe  forms  would  lead  us  to  conclude 
that  T,  ixioideSf  T.  aristata,  and  T.  longifolia  are  but  charac- 
teristic states  of  a  most  variable  species.  T.  camea  is  a 
fiurly  marked  species,  but  the  links  connecting  it  with  T. 
iadatdes  still  exist.  T.  eya^nea  is  near  to,  but  distinct  from^ 
T.  istioides;  and  T.  venosa,  is  a  fairly  well  marked  species^ 
certainly  further  removed  from  T,  cyanea  than  that  species  is 
from  T,ixioides, 

The  following  is  a  description  of  sundry  details  of  the 
plants  whose  columns  are  shown  in  the  Plate  m. 

The  sketches  are  2^  to  3  times  natural  size. 
Pig,  1. — 18  inches  high,  robust.    Leaf  thick,  broad,  ribbed, 
9  inches  long.     Raceme  of  7  flowers.     Perianth 
7  lines  long,  blue  and  pink,  spotted  with  dark 
blue. 
Pig.  2. — 10  inches  high,  slender.    Leaf  thick,  slender,  5  inches 
long.     Raceme  of  3  flowers.     Perianth  7  lines 
long,  blue  and  pink,  without  spots  or  stripes. 
Pig.  3. — 7  inches   high,    slender.       Ticaf   thick,   slender,   4 
inches  long.     Raceme  of  2  flowers.     Perianth 
4  to  5  lines  long,  pink,  spotted  with  blue. 
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Fig.  4. — 14  inches  high,  fairly  robust.  Leaf  thick,  broad, 
ribbed,  7  inches  long.  Baoeme  of  2  flowers. 
Perianth  9  lines  long^  blue  and  pink,  spotted 
with  dark  blue. 

Fig  5. — ^9  inches  high,  slender.  Leaf  5  inches  thick,  slender. 
Baceme  of  2  flowers.  Perianth  4  lines  long, 
pale  blue  and  pink,  slightly  yeined  with  darker 

blua 

• 
Fig.  6. — 13  inches  high,  rather  robust.    Leaf  6  inches  long, 
rather  thick,  broad.      Baceme  of    3   flowers. 
Perianth  5  lines  long,  blue,  slightlj  veined. 

Fig,  7.-9  inches  high,  slender.  Leaf  4J  inches  long,  thick, 
slender.  Baceme  of  2  flowers.  Perianth  4  lines 
long,  blue,  without  spots  or  veins.  Column 
hood  split. 

Fig.  8. — Similar  to  7,  but  rather  more  robust.  Perianth 
spotted.     Column  hood  deeply  emarginate. 

Fig.  9. — 18  inches  high,  robust.  Leaf  8  inches  long,  thick, 
not  broad,  but  ribbed.  Baceme  of  7  flowers. 
Perianth  9  lines  long,  pale  blue.  Column  hood 
truncate,  papillose  at  end. 

Fig.  10. — 24  inches  high,  robust.  Leaf  10  inches  long,  thick, 
broad,  ribbed.  Baceme  of  13  flowers.  Perianth 
10  lines  long,  pale  blue.  Column  hood  truncate, 
papillose. 

Fig.  11. — 10  inches  high,  slender.  Leaf  5  inches  long,  rather 
broad,  thick.  Baceme  of  4  flowers.  Perianal 
5  lines  long,  pale  blue  and  pink.  Column 
hood  slightly  thickened  with  a  plain  emarginate 
apex. 

Fig.  12. — 6  inches  high,  very  slender.  Leaf  3  inches  long, 
very  slender.  Flower  solitary.  Perianth  3  to 
4  lines  long,  pale  blue  and  pink.  Column  hood 
thick,  emarginate. 

Fig,  13. — 8  inches  high,  rather  robust.  Leaf  broad,  thick, 
ribbed,  4  inches  long.  Baceme  of  3  flowers. 
Perianth  pale  blue,  6  lines  long.  Column  hood 
thick,  enuirginate. 

Fig.  14. — 18  inches  high.  Baceme  of  7  flowers.  Perianth 
8  lines  long,  otherwise  similar  to  13, 

Fig.  16. — Flower  solitary.  Column  hood  truncate,  but  not 
emarginate,  otherwise  similar  to  13, 
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Pig.  16. — 7  inclies  liigli,  slender.  Leaf  3  inclies  long,  thick, 
slender.  Eaceme  of  2  flowers.  Perianth  very 
pale  blue,  8  lines  long.  Column  hood  large, 
fleshy,  thick. 

Fig.  17. — 16  inches  high,  rather  robust,  flexed  at  bracts. 
Leaf  8  inches  long,  thick,  rather  broad,  ribbed. 
Eaceme  of  8  flowers.  Perianth  7  lines  long, 
pink,  spotted  with  blue. 

Pig.  18. — 11  inches  high,  rather  robust,  flexed  at  bracts. 
Leaf  thick,  rather  broad,  ribbed,  6  inches  long. 
Baceme  of  4  flowers.  Perianth  6  lines  long, 
pink.  Column  wing  shoi*tly  papillose,  penicillate 
on  sides  of  posterior  lobe  as  well  as  on  lateral 
lobes. 

Fig.  19. — 9  inches  high,  slender,  slightly  flexed  at  bracts. 
Leaf  slender,  4  inches  long,  thick.  Baceme  of 
2  flowers.  Perianth  7  lines  long,  pink.  Column 
wing  but  slightly  differing  from  undisputed 
forms  of  T.  ixioxdes, 

:Fig.  20. — 8  inches  high,  slender,  flexed  at  bracts.  Leaf 
thick,  slender,  4  inches  long.  Flower  solitary. 
Perianth  5  lines  long,  pink.  Column  wing  with 
ovate  papillose,  lateral  lobes,  and  truncate 
papillose,  posterior  lobe.  Anther  slightly  pro- 
truding. 

Pig.  21. — 12  inches  high,  slender,  robust.  Leaf  5  inches 
long,  thick,  broad,  ribbed.  Eaceme  of  3  flowers. 
Perianth  5  to  6  lines  long,  blue,  veined  with 
darker  blue.  Column  with  a  truncate-papillose 
posterior  lobe  and  2  subulate-lanceolate,  irre- 
gular, lateral  lobes.  Anther  raised  some  dis- 
tance above  the  stigma,  and  protruding  between 
the  lateral  lobes. 

•Pig.  22r — Similar  in  habit  to  21,  slightly  differing  in  struc- 
ture of  column  wing. 

Pig.  23. — 13  inches  high,  slender.  Leaf  thick,  rather  broad, 
ribbed.  Eaceme  of  4  flowers.  Perianth  7  lines 
long,  blue,  veined  with  darker  blue.  Lateral 
lobes  of  column  wing  lanceolate,  convolute; 
posterior  lobe  obsolete  or  absent 

Pig  24. — ^Posterior  view  of  same. 
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BEMARKS  UPON  THB  DISPOSAL  OF  THE  SEWAGE  OF 
HOBART. 

Bt  a.  Mault,  C0N8ITLTINO  Enoinsbb  to  thx  Mstbopoijtan  DKAINAOm 

BOASD. 

Read  at  Special  Meeting,  May, 

A  great  deal  of  the  ditcnssion  that  has  taken  place  apon  the  tnbjeot  ol 
the  saggested  methods  of  disposing  of  the  sewage  of  the  MetropoUtaa 
Drainage  Area  has  been  based  upon  ignorance  of  what  lias  been  pro- 
posed, and  of  the  conditions  under  which  the  proposals  have  betn  made. 

I  have  saggested  three  methods  for  the  disposal  of  the  sewage:— FirBt» 
Its  purification  by  filtration  through  land  at  an  irrigation  farm  ;  second, 
its  purification  by  precipitation ;  and  third,  its  dlBoharge,  after  being 
screened,  into  the  tideway  of  the  Derwent  The  irrigation  system 
would  cost  about  £125,000  for  works,  and  would  entail  a  yearly  charge 
of  about  £12,000,  which  would  necessitate  a  yearly  rate  of  lOd.  in  the 
£1.  The  precipitation  seheme  would  cost  about  £86.000,  with  a  yearlf 
charge  of  £10,500,  ind  a  rate  of  S^d.  in  the  £1.  The  direct  discharge 
wouM  cost  £70,500,  with  a  yearly  charge  of  £7>600,  or  a  rate  of  6d.  in 
the  £1.  Up  to  a  certain  point  tbere  are  works  needed  in  common  by  all 
the  syfitems—  tke  f  ewers  must  be  built  for  collecting  the  sewage,  and 
there  must  be  some  outfall  work,  and  some  pumping  power  provided. 
When  this  common  work  is  done,  the  direct  discharge  may  be  carried 
ont  without  any  additional  work.  But  if  the  precipitation  scheme  be 
adopted,  it  would  be  necetsary  to  add  to  the  work  already  done  some 
large  tanks,  aod  some  more  pumping  power.  Or  if  the  irrigation  scheme 
be  adopted,  it  would  be  necessary  to  add  yet  more  pumping  power, 
and  to  provide  and  prepare  land,  and  to  lay  down  pumping  mains. 
Consequently  no  money  would  be  wasted  by  completing  the  direct 
discharge  system  first ;  that  is  to  say,  either  of  the  other  sjntems  cooM 
then  be  adopted  by  eipending  the  difference  between  £70,500  and 
£86,000  in  the  one  case,  and  between  £70,500  and  £125,000  in  the  other. 
I  have,  therefore,  suggested  that  this  direct  disohdrge  be  tried  first,  as 
either  of  the  others  could  be  adopted  without  loss  should  it  be  found 
necessary.  The  following  remarks  are,  therefore,  to  be  taken— not  as 
maintaining  that  direct  discharge  is  in  the  abstract  the  best  way  to 
dispose  of  the  sewage-^but  as  showing  that  here  the  eiperiment  of  such 
discharge  may  be  safely  made  ;  and  that  it  would  be'  unwise  to  proceed 
to  further  expenditure  upon  works  until  that  experiment  has  been 
made,  and  seen  to  be  unsuccessfuL 

With  respect  to  what  it  Is  proposed  to  do,  if  the  soggeeted  plan  for 
discharging  the  sewsge  without  treatment  into  the  estuary  of  tbo 
Derwent  be  adopted,  the  following  are  the  facts:— There  would  be 
discharged  into  the  tidewsy  off  Macquarie  Point  a  quantity  of  sewage, 
estiiLated  to  amount  in  dry  weather  to  89O,OOOgal0.  a  day,  about  4,000 
tons.  This  means,  if  the  sewage  be  similar  ki  character  to  that  of 
water-closet  towns  in  Eogland,  that  there  will  be  there  a  daily  dischaige 
of  less  than  three  tons  (6,4181b  )  of  solid  matters  in  solution,  and  of 
less  than  two  tons  (3,9731b.)  of  solid  matters  in  suspension.  Of  the 
solid  matters  the  noxious  element  may  be  said  to  be  represented  by 
692)b.  of  nitrogen  in  solution,  and  l,823lh.  of  organic  matter  in  suspen- 
sion. I  have  taken  the  Macqoarie  Point  outfall  as  by  far  the  principal 
one.  Six  times  as  much  sewage  will  be  discharged  there  as  at  Battery 
Point,  and  eight  times  as  much  as  at  the  New  Town  outfall. 

With  respect  to  the  conditions  under  which  the  discharge  will  be 
made ;  in  the  tet  place,  as  to  the  matter  discharged,  it  will  be  seen 
that  the  greater  part  of  it  is  in  solution ;  as  to  the  rest  of  it,  it  will  be 
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flcreened  to  that  all  floating  matter  with  a  greater  dimeDBion  than  half 
4n  inch  will  be  kept  back  and  not  discharged  into  th<)  Derwent  at  all* 
In  the  second  place,  as  to  the  recipient  of  this  diacharffe,  it  it  diluted 
sea  water,  the  volume  of  which,  in  what  may  be  considered  the  imme- 
diate basin  of  discharge,  is  about  60,000,000  tons  ;  one  fifteenth  part  of 
which,  say  four  million  tons,  is,  on  an  average,  displaced  and  replaced 
«Tery  tide;  and  the  dilution  of  which  is  caused  by  a  mean  daily  inflow 
of  about  16  million  tons  of  land  water.  In  the  third  pUce,  as  to  the 
point  of  discharge,  it  is  into  the  tideway— that  is  into  a  place  where  it 
will  be  directly  affected  and  acted  upon  by  the  displacement  and  replace- 
ment caused  by  every  tide,  and  by  the  inflow  of  laod  water,  the  joint 
forces  of  which  will  secure  the  commixture  of  the  matter  discharged 
with  the  recipient  water,  and  also  its  downward  flow  towards  the  sea. 

In  connection  with  the  second  and  third  of  the  above-mentioned  con- 
ditions, it  should  be  mentioned  that  tidal  action,  though  varying 
throughout  a  lunation,  may  be  taken  to  be  regular  with  re(;ard  to  the 
hinations  throughout  a  year.  On  the  other  hand,  the  ioflow  of  land 
water  varies  greatly  fiom  the  mean  quaotity  stated.  In  April,  1884. 
bx  connection  with  work  at  Meadow  Banks,  the  Hon.  N.  J.  Brown  tola 
me  that  the  Derwent  was  lower  than  either  he  or  his  nunaKer  had  ever 
noticed  it.  1  estimated  that  there  was  then  passing  1,925,000  tons  of 
water  a  day,  say  one-eighth  of  the  mean  daily  flow.  As  this  quantity 
is  deduced  from  gaugings  above  the  mouths  of  the  Russell  Falls,  Styx, 
Plenty,  Lachlan,  Sorell,  and  Jordan  Rivers,  and  numerous  smaller 
streams,  I  think  it  safe  to  say  that  the  minimum  flow  of  land  water  past 
Hobart  is  not  less  than  2,000,000  tons  a  day.  On  the  2.Srd  September 
in  that  year  there  was  the  greatest  flood  I  ever  saw  in  the  Derwent,  and 
Tb  a  paper  I  read  before  the  Rojral  Society  in  that  yeir,  I  find  that  I 
estimated  from  such  calculations  as  were  possible  in  the  case,  that 
216,000.000  tons  of  water  passed  New  Norfollc  that  day.  As  higher 
floods  have  been  known,  probably  more  than  twelve  times  the  mean 
daily  quantity  of  land  water  sometimes  passes  Hobart  in  24  hours. 
But  whatever  may  be  the  flactuations  in  the  daily  flow,  it  is  certain  that 
this  daily  flow  must  be  of  immense  volume,  as  it  represents  the 
drainase  of  about  1,400.090  aore^  of  *'  wet"  area  with  a  mean  rainfall  of 
more  than  55in.,  and  of  more  than  a  million  acres  of  "  dry  *'  area  with 
»  mean  rainfall  of  more  than  20in4  The  consequent  dilution  of  tidal 
water  is  dearly  shown  in  the  analysis  given  further  on. 

Takinffinto  consideration  the  facts  above  given  in  connection  witii 
the  conditions  stated,  the  following  deductions  are  evident :— 1.  That 
the  noxious  matter  to  be  discharged  is  ioflnitesimally  small  in  quantity 
when  eompared  with  the  volume  of  water  into  which  it  falls.  Taking 
the  volume  of  the  basin  immediately  in  front  of  Hobart,  the  daily  pro- 
portion wonld  be  less  than  one  p»t  in  28  million  parts.  Supposing  the 
^  water  of  this  basin  to  be  drinking  water,  the  addition  of  this  quantity 
'  of  polluting  matter  would  take  several  months  to  reduce  it,  even  if  it 
were  not  being  renewed,  below  the  standard  of  purity  for  potable  water 
M  fixed  by  the  lUvers  Pollution  Commissioners  in  England ;  oonse* 
^nently,  as  it  is  not  drinking  water,  its  addition  oanuot  appreciably" 
Kffeot  the  Derwent. 

%  That  as  none  of  the  matter  to  be  dissharged  will  be  floating  matter 
of  the  oharaoter  desoribed  as  being  cast  ashore  by  winds  or  currents  at 
Sandy  Bay,  the  fact  that  such  matter  is  there  ciUit  ashore  has  nothing 
te  do  with  the  question  of  what  will  become  of  the  thin  liquid  sewage 
tltat  Will  be  discharged  at  Macquarie  Points  If  this  does  not  affeet  the 
wirter  of  the  basin  into  which  it  is  to  be  immediately  disohargedi  it 
certainly  cannot  affect  the  water  of  Sandy  Bay  still  further  ofL 

These  are  not  merelv  theoretical  deductions,  but  practical  ones,  of 
Which  the  truth  is  cajpable  of  proof,  and  is  beinff  proved  every  day  at 
Hobart.    The  Hobart  Rivulet  is,  as  everybody  knows,  in  fact,  and  by 
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statute  l&w,  the  common  sewer  of  the  city ;  and  it  miut  be  borne  in. 
mind,  in  cuDsidering  the  following  facts,  that  it  discharges  itself  into 
Snllivaa's  Cove  600yds.  farther  inUnd  than  the  point  of  discharge  into 
the  tideway  of  the  proposed  new  main  sewer.  On  the  mornings  of  the 
4th,  5th,  and  6th  of  iTanaary,  daring  dry  weather,  I  ganged  the  water 
passing  aoder  Campbell-street  bridge,  and  the  mean  of  the  gaogings 
gave  a  daily  flow  of  2,240,000  gallons,  or  10,000  tons.  As  these  gaagings 
were  taken  above  the  inflow  of  the  Park-street  riv^alet,  they  may  be 
safely  taken  as  showing  a  mean  dry  weather  flow  not  exceeding  the 
reality.  Samples  of  the  water  were  carefully  taken  at  the  same  time. 
These  samples  certainly  did  not  err  in  aggravating  the  impurity  of  the 
water,  as,  on  the  contrary,  large  floating  imparities,  such  as  a  dead 
rat  and  filth  that  is  better  left  nameless,  could  not  be  taken  into  the 
sample  bottles.  If  they  could  have  been,  the  samples  would  ajBsnredly 
have  shown  a  larger  quantity  of  **  organic  matter  in  suspension."  For 
the  purpose  of  ascertaining  the  effect  of  the  discharge  of  the  Rivulet 
into  the  Cove,  samples  of  the  Cove  water  were  taken  at  13  yards  fiem 
the  mouth  of  the  Rivulet,  100  yards  from  its  mouth,  and  at  a  point  150 
yards  from  the  end  of  Elizabeth- street  pier,  and  450  yards  from  the 
mouth  of  the  Rivulet.  A  sample  was  also  taken  in  mid-stream  of  the 
Derwent,  being  half-way  between  Macquarie  and  Kangaroo  Points. 
The  following  figures,  all  reduced  to  grains  in  the  gallon  of  water,  are 
the  results  of  the  Government  Analyst's  examination  of  these  samples, 
I  am  greatly  indebted  to  him  for  all  the  trouble  he  took  in  the  matter. 
For  purposes  of  comparison  there  are  added  the  means  of  a  large  number 
of  analyses  of  samples  of  sewage  collected  for  the  Royal  Commission 
on  Rivers'  Pollution  fi  om  more  than  thirty  towns  supplied  with  water 
closets ;  and  of  ordinary  sea-water — the  particular  cample  analysed — 
taken  in  the  English  Channel,  but,  as  is  well  known,  the  composition 
of  sea-water  varies  but  little  all  over  the  world  : — 


Ihese  figures,  taken  in  connection  with  the  relative  volumes  of  the 
dry  weather  dischdrges  from  the  Hobart  Rivulet  and  the  proposed 
Macquarie  Point  oatfall,  gife  the  following  results,  the  first  colamn 
riiofving  the  daily  quantity  discharged  from  the  Hobart  Rivulet  into  the 
Cove,  and  the  second  column  that  proposed  to  be  discharged  from 
Macquarie  Point  into  the  tideway  : — 

Of  nitrogen  in  all  forms  in  solution ..       1951b.      eSBttk. 

Of  chlorine  in  chlorides 6,0i81b.      9171b. 

Of  all  matters  in  solution ..       19,9i51b.    MlSlb. 

Of  organicmaUer  in  suspension ^    2,5021b.    l,823abi 

Ofmineralmatterinsuspenaion 3,6251b.    S^lJOIb. 

Of  all  solid  matters  in  solution  and  susi^enslon 26, 1621b.  10,a911h» 

It  will  be  noticed  that  the  only  matter  that  is  greater  in  quantity  at 
the  Macquarie  Point  outlet  than  at  the  Hobart  Rivulet  is  the  nitrogen  in 
solution.     If  the  discharge  were  into  a  small  basin  of  drinking  water» 
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this  matter  wonld  be  of  imporUnoe ;  bot  as  it  is  into  a  large  baaio  of 
talt  water,  it  is  of  none,  for  it  U  in  solotion,  and  cannot  pollute  the 
abpree  of  Sandy  Bay,  nor  any  other  shore.  But  all  other  matters  are 
in  exoesa  at  the  Rivulet — the  total  quantity  of  solid  matter  discharged 
there  beiog  two  and  a-half  times  as  much  as  that  proposed  to  be  dis- 
•harged  at  the  Point.  And  it  most  always  be  borne  in  mind  that  the 
larger  quantity  is  discharged  into  comparatively  stagnant  land-looked 
water,  while  the  much  smaller  quantity  is  proposed  to  be  discharged 
into  running  water,  that  is,  the  larger  quantity  is  discharged  where  its 
polluting  effect  is  certain  to  be  the  most  marked  and  constant,  and  the 
smaller  quantity  where  its  polluting  effect  is  equally  certain  to  be  the 
least,  as  the  purifying  effect  of  the  recipient  water  will  be  the  fl[reatest. 
The  purifying  effect  of  water  is  due  to  the  action  of  the  oxygen  it  con- 
tains. Mr.  William  Odling,  the  celebrated  chemist,  in  his  evidence 
given  last  November  before  the  Royal  Commission  on  the  water  supply 
of  London,  said — "  Four  tons  weight  of  oxygen  is  contained  in  every 
hundred  million  gallons  of  water  (1  ton  in  112,000  tens)  ;  oxygen  had 
power  to  destroy  4-5ths  of  its  weight  of  organic  matter.  This  oxydisa- 
tion  is  not  a  mere  theory,  but  is  based  on  solid  fact.''  Of  course,  in 
order  that  this  oxydisation  may  be  effected  it  is  necessary  that  the 
organic  matter  should  be  exposed  to  the  action  of  the  oxvgen  in  the 
water-  should,  in  fact,  be  brought  into  contact  with  it.  l?bis  can  only 
be  secured  by  continual  movement  of  the  water,  hence  the  well-known 
purifying  effects  of  running  streams. 

Bearing  all  this  in  mind,  it  will  be  useful  to  note  what  is  the  effect 
of  the  daily  diacharge  of  the  26,0001b.  of  solid  matter  from  the  Hobart 
Rivulet  into  Sullivan's  Cove.  This  effect  can  be  noted  in  the  analysis 
above  given  only  in  the  constituents  that  are  absent  from  seib-water, 
that  is,  the  nitrogen  in  solution  and  the  matters  in  suspension,  as  the 
immense  quantity  of  salt  and  other  solids  in  solution  in  sea  water  alto- 

gather  mask  the  effect  of  the  comparatively  feeble  additional  ouantity 
rought  in  by  the  Rivulet.  It  will  be  seen  that  to  all  practical  intent 
the  water  of  the  Cove  is  as  little  polluted  at  100yds.  from  the  mouth  of 
the  Rivulet  as  it  is  in  mid-stream,  where  the  Rivulet  cannot  affect  it« 
It  is  true  that  there  are  4-lOOth  parts  of  a  grain  more  nitrogen  to  the 
gallon  of  water,  but  there  20- 100th  parts  of  a  grain  less  organic  matter 
in  suspension.  At  450yd8.  from  the  mouth  of  the  Rivulec  all  trace  of 
the  effect  of  its  discharge  may  be  said  to  be  lost,  as  the  slight  difference 
in  the  quantities  of  their  constituents,  when  the  water  of  the  Cove 
there  and  that  of  mid-stream  are  compared,  is  attributable  rather  to  the 
Kelly  steps  and  Timber  Wharf  sewers  than  to  the  Hobart  Rivulet. 

The  qaestion  to  be  answered  is  thus  shown  to  be : — **  If  the  discharge 
of  26,0001b.  a  day  of  solid  matter  into  the  comparatively  still  water  of 
Sullivan's  Cove  has  virtually  no  appreciable  effect  upon  it,  what  will  be 
the  effect  upon  it  of  the  discharge  of  10,4001b.  a  day  into  the  tideway, 
60O  yards  further  away  ?"  And  we  are  asked  to  answer  it,  though  we 
have  proved  the  contrary,  '*that  the  effect  will  be  disastrous."  Can  the 
force  of  unreason  go  further  !  Perhaps  it  can ;  and  in  the  nature  of  the 
proofs  that  are  given  of  what  will  be  the  eonsequenoe  of  discharging 
sewase  at  Macquarie  Point.  To  lay  nothing  of  Sydney  sewaffe  being 
traced  across  1,000  miles  of  Pacific  rollers  to  the  coast  of  New  Zealand, 
it  is  said  that  the  fact  that  the  Hobart  Rivulet,  when  in  flood  on  the 
18th  of  January  this  year,  discoloured  the  waters  of  the  Cove,  showed 
what  the  effect  would  be  of  the  proposed  discharge  of  sewagu  at 
lAacquarie  Point.  Now  I  gauged  the  water  of  the  rivulet  on  that  day, 
and  found  that  very  nearly  1,600,000  tons  of  water  were  flowing  under 
Campbell-street  bridge  in  the  day— about  160  times  the  dry  weather 
flow,  and  400  times  the  estimated  discharge  from  Macouarie  Point. 
At  the  lowest  estimate  I  could  make  without  analysis,  this  water  con- 
tained three  times  ita  usual  quantity  of  earthy  matter  ;  that  is,  about 


Digitized  by 


Google 


l^S     BEMABK8  X7P0N  THE  DISPOSAL  OF  THE  8EWAQE  OF  HOBAKT. 

1,700,0001b,  of  mineral  matter  in  sospenBion  were  aeiit  into  the  Gov* 
instead  of  the  nsnal  6,0001  b.  of  solid,  and  at  oompared  witli  the 
4,0001b.  a  day  of  the  Macqaarie  Poiot  discharge.  Yet  we  are  gravely 
told  that  the*  discharge  of  these  4,0001b.  a  day  into  the  tideway  oataida 
the  Cove  would  have  the  same  effect  as  the  discharge  of  1,700,0001b. 
Into  the  still  water  within  it. 

One  other  point  ie  elucidated  by  the  analyses.  The  quantity  of  salt 
in  the  mid-stream  sample  of  the  water  as  compared  with  that  In  aaa- 
water,  shows  that  the  Der«irtnt  water  was  at  the  time  and  place  ordinary 
lea-wa^er  diluted  with  21  per  cent,  of  river  water— a  faot  that  agrees 
with  the  estimates  of  the  great  daily  downward  flow  of  the  ireah 
water. 


DISCUSSION. 

Mr.  Rule  said  Mr.  Mault  had  given  nothing  to  show  that  the  smaller 
quantity  of  nitrogen  found  at  a  distance  from  the  rivulet  was  doe 
altogether  to  the  greater  mass  of  water  ;  it  might  be  due  to  evaporation. 
Be  emphasised  Major-General  Tottenham's  argument  that  the  decrease 
of  organic  matter  might  be  due  to  sediment,  and  agreed  with  him  as  to 
the  tidal  courses. 

Dr.  fiRiOHT  said  that  what  was  thrown  ashore  at  Sandy  Bay  and 
other  points  might  oome  from  ships  in  harbour.  People  qaite  over- 
looked the  fact  that  this  drainage  scheme  was  to  improve  the  oooditleB 
of  the  city  from  a  health  point  of  view.  As  a  matter  of  faot,  the 
health  of  the  city  was  getting  worse  in  preventible  diaeases.  From  30 
years*  experience  on  the  iiospital  medical  staff,  he  could  testily  that 
the  actual  result  of  the  atrocious  pan  system,  misnamed  the  sanitary 
system  of  Uobart,  was  to  increase  the  number  of  tvphold  oatsa. 
Typhoid  ooold  be  contractei  by  smelling  as  well  as  drinlung.  He 
agreed  with  every  word  of  Mr.  Mault's  paper. 

Mr.  R.  S.  MiLLES,  City  Surveyor,  thought  the  discharge  into  the 
tide-way  would  not  affect  the  health  of  the  city.  The  chief  cause  of 
the  present  trouble  along  the  shore  came  from  the  lighter  matter  alwayi 
found  in  streets  of  cities,  and  brought  down  by  flood  waters.  A 
separate  system  entirely  would  be  impracticable  at  present,  beeaose. 
to  his  mind,  there  would  be  always  a  certain  amount  of  expense  entailed 
by  repairs  and  maintenance  of  the  present  system  of  drainage  ;  in  addi- 
tion to  a  cost  of  from  £10  to  £15  a  house  for  connecting  with  the  neir 
system. 

Dr.  Crouch  approved  of  Mr.  Mault's  paper.  The  questicm  was  one  of 
expense.  If  Mr.  Mault  had  his  choice  of  the  three  schemes  submitted 
to  the  Metropolitan  Drainage  Board,  that  adopted  at  Southampton,  tlie 
city  more  nearly  approaching  Hobart,  would  cause  no  ill  effects  to  the 
Der^rent. 

Mr.  F.  M.  Young  thought  a  nradbaok  might  resolt  at  the  oatflov 
and  be  a  nuisance  to  boats,  but  with  that  single  exoeption  there  was 
nothing  to  be  afraid  of  in  the  proposed  system. 

Alderman  G.  9.  Seabbook  a^ked  whether  the  scheme  was  to  be  a  deep 
drainage  system  or  otherwise,  and  for  information  as  to  the  outlet  to 
midstream.  It  would  be  manifestly  unfair  to  ask  the  citizens  to  alter 
their  preseat  drainage  and  to  repeat  the  operation  a  little  later,  fflt 
experience  made  him  afraid  that  uoIom  the  draiaage  were  carried  right 
out  into  mid-stream  it  would  find  its  way  on  shore.  The  suggestion 
for  a  destructor  was  worth  consideration,  and  if  the  slanffhter-houses 
were  not  removed  he  hoped  one  would  be  obtained  and  all  refuse 
destroyed.  Anything  to  remedy  the  present  evils  wonld  receive  hll 
support  either  in  the  Council  or  elsewhere. 
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Mr.  Mault,  in  reply,  said  he  proposed  to  barn  the  screenings,  but 
that  qaestion  was  very  ranch  smaller  than  snpposed.  The  daily  volnme 
of  screenings  of  the  sewase  from  3«000,000  of  people  he  had  stood  by 
and  seen  to  be  small  enongn  to  pUoe  on  the  table  before  him.  And  he 
hoped  they  woald  be  bnrned  in  a  destractor,  which  he  did  not  think 
woold  be  a  costly  affair.  If  anythioe  were  making  the  Corporation 
hold  its  hand  it  was  the  possibility  of  an  arrangement  beinff  come  to 
for  a  joint  use  of  a  dettrnctor  by  the  Metropolitan  Drainage  Board  and 
the  Corporation.  Undoubtedly,  whatever  insoluble  matter  was  brought 
down  into  the  river  mus^  sink  to  the  bottom  sooner  or  later.  But  he  had 
•hown  that  if  the  volume  of  insoluble  matter  diacharsed  were  three 
times  what  it  woold  be  it  would  take  100  years  to  form  a  deposit  lin. 
thick  over  the  bottom  of  Sullivan's  Cove.  It  would  cost  £100,000  to 
take  a  sewer  into  mid-stream.  The  sewage  would  be  discharged  into 
deep  water,  and  there  would  be  no  danger  of  a  mud  bank  forming. 
Ibere  would  be  no  difficulty,  as  anticipated  by  Mr.  Milles,  in  the 
definition  of  public  and  private  sewers.  Nor  did  he  anticipate,  unless 
circumslauces  were  very  different  to  what  they  were  in  towns  of  a 
aimilar  sizo  in  England,  that  the  cost  of  conneudon  would  be  anything 
like  £10  a  house,  fle  thanked  the  meeting  for  the  patient  hearing 
accorded  him. 

Sir  Lambsbt  Dobson,  in  moving  a  vote  of  thanks  to  Mr.  Manll,  taid 
one  little  matter  should  not  be  overlooked.  When  the  pan  sjrstem  was 
started  no  provision  was  made  for  emptying  the  pans.  Before  a  drainaflfe 
•ystem  was  adopted  there  most  be  a  water  supply,  otherwise  the  dim- 
ealty  would  be  repeated.  Therefore  the  public  would  be  in  the  hands 
of  .the  Corporation,  and  could  not  have  proper  drainage  till  a  better 
water  supply  was  provided.  He  quoted  the  opinion  of  a  gentleman 
holdinff  abigh  sanitary  degree  in  England  to  the  effect  that  the  greatest 
danger  to  health  wts  f ross  the  slops  from  houses. 

The  TOte  of  thanks  was  unanimontly  passed  to  Mr.  Mault,  who 
acknowledged  it. 
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NOTES  ON  THE  MOUNT  LYKLL  MINE. 

By  K  D.  Petebs,  Jun.,  M.B.,  M.D. 

The  western  ooa«t  of  Tasmania  poBsesses  bnt  few  indentations  tbat  can 
serve  as  reasonable  harbours.  Of  these  the  most  important  one,  com- 
mercially speakinf(,  is  Macqnarie  Harbour,  on  which  is  situated  the  port 
of  Strahan.  The  country  north  of  Strahan  was  subject  to  enormous 
fluctuations  of  level  during  early  Silurian  days,  and  deep  seas  altemaled 
with  wide,  but  shallow,  lagoons,  wtiich  in  time  rose  into  rugged  hilla^ 
only  again  to  disappear  beneath  the  waters  and  lose  their  identity  onda 
the  mud  and  pebbles  that  filled  up  the  depressions  and  levelled  the  sea 
floor  as  with  a  smoothing  iron.  The  mud  and  silt  broueht  down  by  the 
ancient  rivers,  hardeoed  into  clay,  slate,  and  schist,  the  pebbles  were 
cemented  into  the  ubiquitous  conglomerate ;  the  blanketed  sea  floor, 
unable  to  lose  its  heat  by  radiation,  sank  deeper  and  deeper,  caosing  the 
crumpling  and  upheaviog  that  led  to  the  last  cycle  of  mountain- building, 
and  the  general  configuration  of  the  country  became  perbape  something 
as  we  noV  see  it,  though  no  doubt  much  lowered  and  scored,  as  well  at 
filled  up,  by  erosion  and  glacial  action.  Let  us  for  a  moment  go  baek 
to  a  period  just  before  this  last  upheaval,  and  imagine  a  shoal  pond  or 
series  of  ponds  nearly  filled  with  the  pebbles  brought  into  it  by  thefbam« 
ing  rivers  of  that  period,  and  undergoing,  in  common  with  the  region 
surrounding  it,  a  slow  subsidence,  say  something  like  the  coast  of  Norway 
at  present,  which  I  believe  amounts  to  a  considerable  number  of  inches  in 
a  century.  Owing  to  causes  that  we  have  no  time  to  consider,  the  roar- 
ing mountain  torrents  were  diverted  er  suppressed,  and  were  replaoed 
by  more  sluggish  and  feebler  streams,  that  flowed  through  ezteosiTe 
bands  of  a  schist  rock  before  entering  our  chain  of  ponds.  This  belt  of 
schist  contained  then,  as  it  does  still,  specks  of  sulphides  of  iron  and 
copper — pyrites — scattered  through  it,  and  although  the  amount  of 
these  sulphides  in  a  single  cubic  yard  of  the  rock  was  very  small,  yet 
their  aggregate  in  even  a  single  quarter  of  a  mile  of  the  belt  was 
enormous,  as  can  easily  be  determmed  at  the  present  day.  Pyrites, 
under  these  conditions,  decomposes  very  rapidly,  and  forms  soluble 
sulphates  of  iron  and  copper,  whilst  a  considerable  proportion  of  any 
silver  that  may  be  present  is  also  dissolved  by  the  waters  of  the  stream. 
Even  gold  will  go  into  solution  to  a  minute  extent,  especially  if  ths 
waters  of  the  stream  contain  a  little  chlorine.  This  extremely  dilute 
'*  mineral  water  "  enters  our  pond,  or  ponds,  throngh  noany  difierent 
little  trickling  rills,  and  we  can  easily  imagine  the  flow  to  be  so  slow, 
and  the  evaporation  from  the  extensive  surface  of  shoal  water  to  be  so 
great,  that  the  solution  is  perceptibly  concentrated  in  its  sluggish  passage 
toward  the  outlet  of  the  chain  of  lagoons.  The  evaporation  might  even 
equal  the  supply,  in  which  case  we  should  have  a  **  great  salt  lake,"  with 
a  decided  admixture  of  the  metals  referred  to  above.  But  there  are  no 
evidences  to  warrant  any  such  conclusion,  whilst  there  are  strong  grounds 
for  believing  that  the  amount  of  salt  in  the  water  was  not  only  yery 
small,  but  that  the  lakes  had  an  outlet.  But  a  new  element  must  now  be 
introduced,  without  which  I  fear  that  the  wealth  now  looked  up  safely 
in  the  Mount  Lyell  mine  would  have  quietly  flowed  out  of  the  ponds 
exactly  as  it  went  into  them,  and  eventually  have  gone  to  augment  the 
metallic  contents  of  the  oceans.  In  most  parts  of  the  world,  thougk 
apparently  very  rarely  in  Australia  or  Tasmania,  nearly  any  load 
geologist  could  point  out  to  yon  a  swamp  or  peat  bog  into  which  streams 
aischarge  that  have  percolated  through  slate  or  schistose  rocks  carryioff 
pyrites.  If  you  watch  carefully  at  the  point  where  the  sluggish,  acrid 
waters  of  the  stream  begin  to  mingle  with  the  black,  pea^  liquor  of 
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the  bog,  yon  will  fiad  fresh  bright  crystals  or  nodules  of  iron  pyrites. 
Select  a  blade  of  ^tmm  or  stem  of  a  plant  that  bas  a  little  banoh  of  these 
crystals  haoginf^  to  it,  and  after  oonntiog  them  and  drawing  an  exact 
■ketch  of  them  in  yonr  notebook,  retnrn  in  a  month  and  investigate 
Again.  If  the  conditions  are  favourable,  yon  will  not  only  find  many  new 
cr^tals,  bat  a  great  augmentation  in  size  of  the  original  ones.  This  is 
without  question  the  key  to  the  formation  of  Mount  Lyell  and  all 
dmilar  pyrites  deposits,  and  it  is  almost  universally  accepted  as  such  by 
those  who  have  given  the  subject  attention.  I  myself  feel  do  doubt  in 
the  matter.  Organic,  peaty  acids  have  this  power  of  reducing  soluble 
inlphates  of  certain  metals  to  insoluble  sulphides,  and  precipitating 
them  in  tUu.  if  it  is  done  very  slowly,  the  metals  will  be  thrown 
down  in  a  more  or  less  crystalline  form.  If  rapidly,  in  an  amorphous 
and  massive  form.  The  subsidence  of  the  land,  and  the  consequent 
filling  up  of  the  ponds  with  sulphides,  continued  through  many  hundreda 
or  thousands  of  oenturies.  But  at  last  came  a  time  when  the  elevation 
of  a  ridge,  or  some  change  in  the  configuration  of  the  country,  the 
supply  of  metallic  waters  was  cut  ofif  from  our  pond-holes,  or,  more 
probably,  lost  in  the  iouodation  of  muddy  waters  that  blanketed  all 
this  region  with  a  thick  layer  of  hydro- mica-schist,  and  the  sulphides 
disappeared  from  view  to  undergo,  under  its  heavy  covering  of  mud 
rocks,  the  changes  and  metamorphoses  that  time  and  heat  are  sure  to 
bring  about.  Successive  layers  of  pebbles,  of  sand  and  of  other  (Mnis 
buried  our  hydro- mica  belt,  till  at  last  came  the  final  act  in  the  great 
drama,  and  the  stage  was  set  for  the  last  act,  the  period  which  we  now 
see.  This  last  shifting  was,  perhaps,  the  most  striking  and  dramatic  of 
any  of  the  various  scenes  that  I  have  endeavoured  to  portray,  and 
furnishes  us  with  many  interesting  and  obvious  details,  that  if  I  could 
only  dwell  upon  would  tend  greatly  to  prove  the  correctness  of  the 
theory  here  advanced,  as  well  as  to  explain  many  interesting,  and 
apparently  difficult,  details  that  we  now  notioe  in  the  deposit.  This 
was  the  last  period  of  mountain  buildioff,  in  which  the  present  great 
devations  were  reared,  and  the  strata  between  them  were  dislocated 
and  set  on  edge.  Wherever  a  break  happened  to  come  across  one  of  our 
bog-hole  deposits  of  sulphides  we  are  enabled  to  find  and  utilise  them. 
But  the  chances  are  infinitely  against  such  a  piece  of  good  fortune,  and 
no  doubt  dozens  of  such  pyrites  masses  are  buried  unsuspected  under 
the  rocks  that  we  daily  walk  over  in  the  vicinity  of  Lyell,  some  of  them 
hundreds  of  thousands  of  feet  from  dayliii^ht,  and  others,  quite  possibly, 
within  a  few  feet  of  our  unsuspicious  boot  soles.  I  can  only  compare  it 
to  a  flat  cake,  containing  a  ve^^  few  plums  scattered  throush  its  interior, 
liet  us  break  this  cake  across  in  two  or  three  places,  and  set  the  frag- 
ments up  on  edge  in  a  plate.  Out  of  the  dozen  or  more  plums  that  our 
supposititious  cake  may  contain,  we  may,  perhaps,  bring  one  or  two  to 
light,  and  in  the  same  way  nature  and  accident  have  opened  to  us  such 
deposits  as  those  under  consideration.  Mary  other  deposits,  equally 
good  or  better,  may  exist  in  dose  proximity  to  the  smgie  one  or  two 
that  happen  to  be  brought  to  the  surface  by  the  breaking  and  tilting  of 
the  strata,  but  nothing  betrays  their  presence,  and  unless  we  find  them 
by  deep  boring,  or  by  running  prospecting  tunnels  at  a  veqtare,  their 
wealth  will  remain  wasted  to  us.  Let  us  assume,  therefore,  that  the 
strata  have  been  broken  across  in  inch  a  manner  that  the  line  of  fracture 
ocmes  across  one  end  of  our  bog-hole,  now  filled  with  pyrites,  and 
deeply  covered  by  other  strata  of  rocks.  Let  us  further  assume  that 
the  fractured  strata  are  next  tilted  so  that  the  exposed  end  of  the 
sulphide  body  comes  to  the  surface,  and  the  whole  macs  of  pyrites, 
instead  of  lying  in  its  original  horizontal  position,  is  now  standing  on 
edge,  so  that  what  was  originally  its  depth  is  now  its  thickness,  and 
what  was  once  its  lateral  extent  is  now  its  depth.  This  is  the  present 
condition  of  the  Mount  Lyell  mine,  and,  beairing  this  in  mind,  it  is 
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poMibU  to  form  some  slight  optoion  m  to  its  probable  ezteot  in  deptk. 
Take  any  ordinary  Ufi^n,  or  shaUow  swamp-hole,  and  we  may  say  in  a 
general  way  that  its  length  or  breadth  is  many  times  its  depth.  An 
ordhiiry  snoal  pond  of  this  kind  might  be  perhaps  lOft  deep,  and 
ctrUinly  SOOft.  to  5,000ft.  in  leoffth.  And  if  it  were  100ft.  deep  we 
should  expeot  its  length  and  breadth  to  be  very  oonsiderable.  Bnt  the 
Mount  Lyell  mine  htul  an  original  depth— present  width^f  over  900ft., 
so  that  we  may  reasonably  expert  that  it  will  oontinae  in  depth— former 
horizontal  extent — to  a  distaooe  far  beyond  onr  powers  of  penetratioD. 
The  experienoe  of  snch  mines  all  over  the  world  bears  ont  these  theories 
to  perfection,  and  I  caiinot,  at  present,  reoolleot  a  tingle  large  body  of 

GTites  that  has  **  played  oat^'  in  depth.  The  200ft.  tnonel  in  tiis 
oant  Lyell  mine  ahows  th'it  at  this  depth  the  deposit  is  thicker  than 
at  the  sarf«ce— a  plain  indication  that  we  are  as  yet  working  at  or  near 
to  its  upper  edge,  for  it  is  likely  to  go  on  increasing  gradually  in  thiok- 
•ess  until  the  centre  of  the  former  swamp-hole  is  reached,  after  which  it 
will  frradu^lly  grow  thinner,  as  the  pond  shoaled  towards  its  farther 
bank.  The  filling  of  an  ordinary  pond  will  usually  give  ns  a  more  or 
lets  lens-shaped  ^y,  and  it  is  a  notable  fact  that  this  is  so  commonly 
the  shape  of  these  deposits  that  they  are  often  called  "pyritio  lenses.* 
While  this  great  body  of  sulphides  was  deeply  entombed  under  hundreds 
of  feet  of  more  recently  formed  facts,  it  is  probable  that  but  few  ohsni^ 
occurred  within  itself,  as  air  and  water,  the  two  great  agents  of  decom- 
position, were  practically  absent.  But  as  soon  as  one  edge  of  the  deposit 
was  raited  to  the  turface,  the  unceasing  action  of  these  powerful  ageots 
began,  never  to  entirely  cease  until  every  particle  of  tulphides  in  tlie 
entire  deposit  have  been  modified  up  to  their  highest  possible  pitch  of 
oxidation  and  hydration.  In  the  case  of  iron  pyrites  this  final  stage  is  a 
hydrated  oxide  of  iron,  or  frequently  a  hematite.  The  copper  of  the 
pyrites,  being  easily  changed  into  a  soluble  sulphate,  is  soon  diseohred 
and  carried  away  by  water.  With  these  facts  m  mind,  let  ns  examine 
the  present  upturned  edge  of  the  deposit  at  some  point  where  it  has  not 
been  covered  by  gravel  and  cie6m  rolling  upon  it  from  the  hill  above 
it^  and  see  how  actual  results  correspond  with  our  theories  as  to  what^ 
ought  to  take  place.  Here  we  find,  just  as  we  should  expeot,  an  immeoss 
mass  of  oxide  of  iron,  partly  hydrated  and  partly  nen-hydrated.  It 
oontains  no  copper^oopper  as  1  have  explained  being  so  extremely 
soluble  that  it  quickly  disappears  in  a  wet  climate — the  silver  veins, 
is^  on  the  whole,  increased.  The  latter  phenomenon  may  seem  peculiar 
at  first  tight,  but  it  is  strictly  as  we  should  expeot  from  our  knowledge 
of  the  properties  of  this  metal.  Gold  is  almost  insoluble,  wiiilst  copper 
is  extremely,  and  iron  slightly,  soluble,  as  sulphates,  and  the  sulphur 
itself  all  disappears  by  oxidation  or  solution.  Henos  from  the  mere 
ehanse  of  the  sulphides  into  an  oxide,  we  have  a  dedded  diminutioB  te 
weight,  and  a  consequent  concentration  of  the  gold.  Bvt  a  still  more 
potent  agent  assists  the  enrichment  of  this  surface  ore,  or  gossan,  in  gold« 
especially  very  close  to  the  surface.  This  is  the  removal  of  oxide  of 
iron  mechanically  in  minute  particles,  sithsr  as  a  dry  dust,  by  the 
wind,  or  more  deeply  by  the  trickling  of  drops  of  water  throogn  the 
easily  permeable  gossan,  and  the  meehaniosl  removal  of  partides  of 
oxide  of  iron  as  fine  scum,  to  be  deposited,  perhaps,  a  few  teet  fnt thor 
on,  as  a  bed  of  iron-eohre  or  iron-sinter,  entirely  tree  ttom  gold.  Plenty 
of  such  material  is  fouod  near  the  surfsce  of  this  snd  similar  deposits. 
Thus  certain  portions  of  tlie  gossan  lose  all  their  copper  and  salphnr,  and 
much  of  their  iron,  and  having  lost  2  3rds  to  6-8thSy  or  pfYhaps  evstt 
10-20ths  of  these  elements,  become  oorrsspondingly  riolisr  uk  gold*  The 
accuracy  of  this  explanation  is  very  ourioosly  and  Mutifully  attssted  bf 
tfhe  presence  of  a  substance  tliat  X  have  not  yet  mentioned,  bit  tliat 
exists  in  the  Mount  Lyell  mine  ore  to  an  extent  so  minute,  to  be  s«re^ 
that  only  ohemioal  analysis  aMures  us  of  ita  pressaos^  bat  that  yel  C 
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ezkt  in  every  poud  oi  inlphidee  iik  the  entire  deposit.  This  is  the  welU 
known  mineral  heevy  spar,  or  aalpbate  of  baryta,  a  oommon  enonsh 
gaoffae-roek  in]|  many  regions,  and  one  that  is  always  dreaded  from  its 
■tnoDorn  and  infasible  character.  In  the  average  ore  of  the  Mount 
Lyell  mine  there  is  too  little  heavy  spar  to  have  aoy  peroeptiMe  effect 
upon  the  metallargical  treatment  of  the  ore.  This  mineral  b  absolutely 
insoluble  and  undeoomposable  under  any  ordinary  conditioos,  and  thus 
during  the  oxidation  and  removal  of  the  sulphur,  copper,  and  part  of 
the  iron,  the  heavy  spar  remains  behind  together  with  the  gold  and  the 
rest  of  the  iron.  If  yon  will  take  the  trouble  to  eiamioe  an  average 
•ample  of  the  Mount  Lyell  gossan,  you  will  find  that  instead  of  contain- 
ing, as  does  the  ore,  about  2  per  cent  of  heavy  spar,  this  mineral  has 
riMU  to  30,  40,  or  even  50  per  oent.,  whilst  the  iron  has  diminished 
accordingly,  and  the  gold  has  increased  from  3dwt.  to  20dwt.,  dOdwt., 
iOdwt.  or  more.  Sni^y  no  prettier  harmony  between  theory  and  faot 
oould  be  asked  for.  There  is  little  more  to  be  said  about  the  rest  of  the 
deposit.  As  already  explained,  it  is  a  great  lens-shaped  mass  of  mixed 
iron  and  copper  pyrites  set  slantingly  on  edge,'  with  its  upper  edge 
alightly  decomposed  on  the  extreme  surfaces.  Its  average  width  may 
be  regarded  as  300ft.,  while  it  has  been  followed  for  about  1,000ft.  in 
length,  and  about  30Oft,  in  depth,  at  which  point  it  is  k  radually  widening. 
After  getting  a  few  feet  from  the  wall-rock,  and  fairly  into  the  deposit^ 
the  pyrites  is  lo  pure  and  massive,  that  in  four  months'  residence  at 
the  mine  I  never  saw  a  fragment  of  gangue  rock  as  large  as  a  cherry. 
The  average  composition  ol  the  unaltered  ore  is  about  as  follours  :— 

Iron  pyrites       83  per  oent. 

Copper  pyrites  ...        14         „ 

Heavy  spar        2         „ 

Silica       ^  1         ,1 

Total     100 

And  the  average  contents  of  the  ore  in  the  valuable  metals,  throwing  oS 
enough  to  cover  ordinary  losses,  is 

Copper        4}  te  5  per  oent. 

Silver  3    to  4oz. 

Gold 2ito3dwt. 

Although  the  ore  is  simply  an  ideal  sulphur  ore  for  the  manufacture  of 
sulphuric  acid,  not  ouly  oontainiDg  50  per  cent,  of  sulphur,  but  also 
being  an  almost  perfect  ouming  ore  mechanically  speakiog,  the  company 
will  be  obliged  to  forego  this  advantage  for  the  present.  For  the  new 
process  for  making  soda  has  so  iojured  the  acid  market  that  pyrites  ores 
are  simply  a  drug,  even  if  it  would  pay  to  traosport  the  Lyell  ores  to 
the  coast,  and  thence  to  England.  To  make  acid  on  the  spot  can  of 
course  not  even  be  considered,  as  there  is  no  market  for  it  at  home,  and 
the  cost  of  the  very  lowest  freight  to  a  maiket  would  be  about  twice  and 
one  half  the  value  of  the  best  acid.  I  need  hardly  say  that  the  treat- 
ment must  necessarily  be  the  amplified  form  of  the  old  blast-furnaoe 
method,  ie.,  roasting  in  stalls  under  cover,  smelting  the  roasted  ore  for 
a  natte  containing  the  copper,  silver  and  gold,  blowing  this  natte  up  to 
a  96  per  cent,  pig-copper  in  Bessemer  converters,  shipping  the  pig-copper 
to  England,  where  the  gold  and  silver  will  be  separated  by  electrolysis, 
which  consists  in  diuolving  the  pigs  of  copper  in  weak  sulphniio  acid  at 
one  pole  of  the  battery,  wnUst  chemically  pure  copper  is  re-deposited 
at  the  other  pole,  and  the  gold  juod  silver  fall  to  the  oottom  of  the  tank 
as  mud.  ^To  institute  a  business  commensurate  in  importance  to  the  site 
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of  the  d«po8ifc,  and  the  raagnitode  of  the  eatire  icheiiie,  1,000  tou  ol 
ore  dtily  eboold  be  treated,  yielding,  say— 

50  tone  copper,  worth  £44  per  ton £2,200 

3,000oz.  silver,  worth  2b.  6d.  per  oi.  375 

S.OOOdwt.  gold,  worth  4«.  per  dwt 600 

Makingadaily  output  of       £3,175 

This  paper  ie  not  intended  to  touch  at  all  upon  the  commercial  aspect  ol 
the  mine,  and  1  only  mention  these  few  facts,  that  have  already  been 
made  public  in  my  report,  for  the  sitiafaotion  ot  those  who  cannot  noder- 
stand  how  such  low  grade  ores  can  be  made  to  pay.  I  cannot  possibly 
go  h[ito  details  of  cost  or  treatment  of  the  ore,  but  to  fnmiah  a  clue  to 
those  who  msy  desire  to  make  their  own  calculations,  I  will  state  tbst 
the  one  important  item  of  cost  in  the  entire  treatment  is  the  cost  of 
imeltiog  t^e  ore.  The  mining  will  be  done  by  open  qnanying  for  20 
years.  The  stall-roasting  of  similar  ore  has  not  cost  me  Is.  per  toa 
any  time  in  the  past  16  years — reduced  to  Tasmanian  waives  and  coa- 
diUons.  The  bessemerising  end  remaining  operations  some  solely  on  the 
matter,  so  that  they  are  reduced  to  a  very  small  sum  for  each  ton  of 
ore,  but  the  smelting  comes  on  the  orij^insl  roasted  ore,  and  is  always 
the  heavy  expense.  A  modem  water  jacket  will  put  through  100  toos 
of  ore  daily,  per  24  hours,  will  require  five  men  per  shift,  i^  1  too  of 
coke  to  each  7  or  8  tons  of  ore.  As  the  company  poesessee  a  water 
power  far  beyond  the  needs  of  all  its  machinery,  very  little  need  be 
added  for  blast.  From  these  rough  statements  it  will  be  seen  that  eves 
the  smelting  cost  need  not  be  very  alarming,  when  executed  on  ^us 
large  scale.  To  return  to  our  proper  subject.  There  is  yet  one  pcMiit 
more  that  I  have  to  speak  of,  and  it  is  in  this  point  that  the  Lyell  mine 
is  unique.  In  all  points— except  its  unusual  richness  and  width — it  is 
almost  precisely  like  scores  and  hundreds  of  similar  pyrites  deposits  in 
other  parts  of  the  world.  All  have  the  same  decomposed  gossan  on  top. 
except  where  glacial  or  other  causes  have  scored  them  clean.  All  are 
richer  in  gold  above  than  in  pyrites  below,  and  all  that  contain  gtAd 
Invariably  rim  into  pyrites  in  depth.  All,  or  nearly  all,  have  the  same 
sinter  and  iron-oohre  amoni;st  tne  gossan  in  plaoes  that  makes  inex- 
perienced people  regard  them  as  geysers  or  hot  springs,  when  in  reality 
this  phenomenon  is  simply  a  secondary  metamorphosis  of  the  gossan.  I 
have  even  been  told  that  some  geologists  have  pronounced  these 
characteristically  aqueous  deposits  as  volcanic,  and  the  heavy  spar  s 
result  of  sublimation.  But  I  am  not  willing  to  believe  this,  for  surely 
every  geologist  knows  that  heavy  spar  is  one  of  the  few  substances  that 
are  absolutely  non-sublimable,  and  can  only  be  formed  by  aqueous  sola- 
tit  ns,  whilst  iron  pyrites  is  bi-sulphide ;  that  even  if  there  were  no  air 
present  to  roast  it,  woald  at  once  lose  one  atom  of  sulphur  on  the  slightest 
approach  of  heat,  and  become  a  mono-sulphid  magnetic-pyrites,  whilst 
the  sublimed  sulphur  would  be  deposited  in  the  crevices  of  the  rooka 
But  it  is  as  idle  at  the  present  day  to  argue  in  favour  of  the  depoeitioo 
ef  these  deposits  by  the  means  I  have  described,  as  to  waste  time  in 
trying  to  prove  that  the  earth  moves  around  the  sun.  Everybody  who 
is  familiar  with  these  deposits-  -and  they  are  amongst  the  most  commos 
in  many  countries — is  agreed  as  to  their  method  of  formation,  asd 
instead  of  their  being  unique,  as  I  have  heard  one  or  two  people  call 
them,  Mount  LyeU  and  Mount  Morgan,  and  similar  deposits  ire  the 
oommonest  and  best  known  class  of  mines  that  we  have.  The  infinitesi- 
mal extra  percentage  of  gold  that  they  huppen  to  contain  givts  them  so 
enormous  commercial  interest,  but,  ffeologioally-speakiog,  they  are 
almost  too  common  and  their  mode  of  formation  too  well  understood  to 
be  interesting.     Where  their  wall  rocks  contahi  much  felspar  there  sn 
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sure  to  result  greftt  beds  of  kaolin  from  the  action  of  the  deoomj^osinff 
•alpbidea  upon  the  same.  I  ha^e  never  teen  or  read  a  description  of 
Mount  Morgan,  but  after  hearint;  of  the  rich  gold  in  hematite  and  beds 
of  kaolin  I  am  as  certain  of  the  existenoe  of  pyrites  below  as  thoagh  I 
had  seen  it  unooyered.  Either  of  these  two  points  prove  the  existence 
of  sulphides  below.  The  single  unique  feature  that  Mount  Lyell  can 
show  IS  the  existence  of  a  very  extensive  mass  of  very  solid  oxide  of 
Iron,  containing  about  as  much  gold  as  the  pyrites,  but  free  from  silver 
or  copper.  As  it  is  evident  that  this  ferruginous  mass  was  derived  in 
some  manner  from  the  pyrites  it  becomes  interesting  to  learn  what  can 
have  become  of  the  lar^e  amounts  of  copper  and  silver  that  belong  to 
this  mass  of  half-a-miliion  tons  or  more  of  iron.  Recent  explorations  at 
a  depth  of  260ft.  seem  to  have  solved  this  question.  For  at  this  point, 
on  getting  under  one  corner  of  the  mass  of  iron-stone  on  the  foot- wail  of 
the  deposit,  a  series  of  shoots  of  argentiferous  copper  pyrites  have  been 
discovered  and  worked,  that  are,  I  think,  unparalleled  for  their  richness 
in  the  history  of  these  low  grade  ores.  The  massive  copper  pyrites  is 
sometimes  6ft.  or  more  in  width,  and  not  only  carries  some  QOOoz.  to 
SOOoz.  silver  per  ton,  but  is  filled  with  grains,  nodules,  and  masses  of 
pure  sulphide  of  silver — 87  per  cent.  sUver — sometimes  as  large  as  a 
cocosnut,  and  increasing  the  balk  value  of  the  ore  to  something  like 
2,000oz,  per  ton.  Over  100  tons  of  this  ore  have  already  been  mined  and 
shipped,  and  we  have  every  reason  to  believe  that  we  are  only  on  the 
edge  of  the  deposit.  I  mention  this  peculiar  feature  of  the  Mount  Lyell 
nine  more  to  explain  how  it  is  that  a  deposit  consistiog  of  such  low 
grade  ore  as  I  have  been  describing  can  ship  snob  extraordinarily  rich 
material  as  the  Mount  Lyell  is  known  to  be  now  doing,  than  becaude  it 
has  any  bearing  on  the  '*  genesis  **  of  the  deposit  itself.  As  you  see, 
this  rich  ore  is  quite  a  secondary  affair,  and  has  no  bearing  on  my 
subject.  This  completes  all  that  I  have  to  say  in  this  brief  paper. 
I  must  apologise  for  its  fragmentary  and  unsatisfactory  form.  But  I 
have  been  forced  to  write  at  sea,  and  in  the  intervals  of  more  serious 
labours.  I  can  hardly  imagine  a  more  interesting  subject  for  an  enthu- 
siastic student  of  the  natural  sciences  to  investigate  than  this  very 
Mount  Lyell  mine,  for  there  are  many  minor,  though  extremely 
interesting  and  important,  points  yet  to  be  investigated  tlwt  I  have  not 
even  touched  upon. 
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SOME  ADDITIONS  TO  THE  MOSS  FLORA   OP 

TASMANIA. 

By  W.  A.  Weymouth. 

THls  paper  will  deal  (1)  with  Tasmanian  mosses  new  to 
science ;  (2)  with  koowa  species  now  first  recorded  for  Tas- 
mania ;  and  (3)  with  a  few  already  recorded  for  th's  oolonj, 
but  either  rare  or  not  previoiisly  described. 

The  determinations  are  by  European  scientists.  One  of 
these.  Dr.  0.  Burchard,  of  Hamburg,  has  reported  65  new 
species,  a  list  of  which  was  received  from  him  by  the  Secre- 
tary of  this  Society  in  January,  1892.  None  of  these  deter- 
minations haying,  up  to  date,  been  supported  by  descriptions 
for  publication,  I  have  hitherto  refrained  from  calling  your 
attention  to  them.  Only  a  few  that  have  been  revised  and 
confirmed  by  another  authority  are  included  in  this  paper. 

Professor  V.  P.  Brotherus,  of  Helsingfors,  who  has  for 
some  years  been  engaged  upon  the  mosses  of  Australia,  and 
more  recently  upon  those  of  Tasmania  also,  has  just  pub* 
lished  in  Part  II.  of  "  Some  New  Species  of  Australian  Mosaat 
described  by  V.  P.  Brotherus"  original  descriptions  of  mx 
new  species  from  this  colony.  My  versions  of  these  descrip- 
tions are  given  below.  Following  them  are  other  new 
species,  for  which  descriptions  will  be  forthcoming  later  on. 

One  of  our  most  interesting  nM)sseB  is  Plewropluuenm 
grandiglobum,  Lindberg,  which  up  to  the  present  has  been 
recorded  only  as  collected  by  Mr.  B.  M.  Johnston,  near  the 
Picton  Biver.  I  can  now  add  that  it  has  been  obtained  by 
Mr.  Wm.  V.  Fitzgerald  iii  the  neighbourhood  of  the  Little 
Henty;   by  Mr.  T.  B.  Moore  on  the  highlands  of  Mount 

Smdal ;  and  by  the  Eev.  John  Bufton,  F.L.S.,  at  Port  Davey. 
r.  Johnston's  specimens  passed  to  Professor  Lindberg  very 
many  years  ago  through  the  hands  of  Baron  von  Miieller, 
who  also  furnished  Messrs.  Moore  and  Bufton  with  the  name. 
I  would  call  the  attention  of  the  Fellows  present  to  the 
mounted  examples  on  the  table ;  and  would  especially  mention 
that  Mr.  L.  Rodway,  to  whom  I  am  indebted  for  ever  ready 
help  with  microscope  and  pencil,  has  kindly  undertaken  to 
illustrate  some  species  by  drawings  of  their  several  parts. 

MOSSES   NEW  TO  SCIENCE. 

1.  Jllota  Weymouthi,  Burchard,  n.  sp. 

Mab.—On  wood.  Falls  Track,  Mount  Wellington,  W.  A. 
Weymouth,  No.  615. 
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2.  Vhia  coeUeaia,  Yeot.,  d.  ip. 

MonoicoQB.  In  small,  dense  cusbions,  depreated,  jrellow- 
green.  Stem  creeping ;  branches  erect,  1  cm.  high.  LeaTes 
carled  when  drj,  erecto*patent  when  wet,  very  dense,  210  mm. 
long,  from  a  red,  very  concave,  discoid-ovate  base  quickly 
contracted,  linear-^Darrow-acominate,  acute,  margin  scarcely 
recurved  below.  Areolation  above  by  cells  8 — 4  micromill. 
wide,  rectangular,  with  thick,  smooth  walls ;  below,  towards 
the  base,  marginal  cells  transparent,  square ;  in  the  middle 
follow  very  narrow,  fuscoid  cells,  with  very  thick  walls  tinged 
with  red.  Nerve  thin,  extending  to  the  apex*  Perichaetial 
bracts  larger,  3*5  mm.,  from  a  dilated  reddish^browd  base 
long  lineal-lanceolate,  with  a  flat  margin.  Male  gemmnlsB 
lateral,  reddish-brown  ;  antheridia  numerous,  34  micromill. 
loDg,  shortly  stalked,  linear.  Vaginula  bare,  ovate,  with 
short  ochrea.  Seta  3*5  mm.  long.  Capsule  with  short  neck, 
oval,  1*5  mm.  long.  Operculum  conic,  with  a  short  beak. 
Peristome  of  8  reddish-brown  teeth,  reflexed  when  dry,  80 
micromill.  long,  in  double  pairs,  long  acuminate,  single  thread- 
like legs,  attentuate,  perforate  from  anastomosing  joints, 
densely  and  very  minutely  papillose.  Cilia  8,  thread-like, 
shorter,  transparent.  Stomata  tmersed,  arranged  in  middle 
of  capfiide.  StrisB  8,  consisting  of  3 — 4  series  of  wide  cells 
tinged  with  yellow,  running  the  whole  length  of  the  spomngium ; 
the  rest  of  the  epicarpic  cells  quadrangular,  very  small,  with 
walls  by  no  means  incrassate.  Annulus  very  narrow,  per- 
sistent. Calyptra  yellow,  bell-shaped-conic,  brunescent  at 
apex,  densely  pilose,  strigose,  divided  at  the  base.  Spores 
minutely  papillose,  30—  85  micromill.  in  diameter. 

Hah,  Mount  Wellington,  on  trees,  1891,  W.  A.  Weymouth, 
No.  898. 

3.  Vlota  aneepst  Vent.,  n.  sp. 

Monoicous.  In  small,  dense  cushions,  green.  Leaves 
scarcely  curved  when  dry,  erecto-patent,  1'5  mm.  long, 
from  a  yellowish  ovate  and  concave  base  gradually  narrow, 
linear-lanceolate,  acute,  margin  recurved  below ;  nerve  thin, 
vanishing  in  the  apex.  Upper  cells  7  micromill.  wide,  round- 
ovate,  wails  not  very  incrassate,  papill©  short,  thick,  promi- 
nent ;  lower  cells  longer,  narrower,  quadrangular ;  the  mar- 
ginal series,  however,  shorter,  quadrate ;  all  yellowish  except 
Qie  lowest,  which  are  reddish.  Perichaetial  bracts  up  to  2*25 
mm.,  from  a  rather  long  red  base  gradually  linear-acuminate. 
Male  gemmulss  lateral,  reddish;  antheridia  31  micromill. 
long.  Vaginula  with  simple  yellow  hairs,  oval,  ochreate. 
Seta  3'5  mm.  long.  Capsule  with  short  neck,  up  to  2*5  mm. 
long,  ovate-elongate,  furrowed  for  the  whole  length  when 
dry.  Striae  8,  furnished  with  a  double  series  of  cells. 
Stomata  emersed,  arranged  in  lower  part  of  sporangium. 
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Annulus  simple,  persistent.  Teeth  8,  closelj  reflezed  when 
dry,  in  double  pairs,  24  micromilL  long,  obtuse,  apex 
not  free,  not  lacunose  but  sparinglj  perforate,  joints 
dense,  short,  and  very  minutely  papillose.  Cilia  8,  of  equal 
length,  thread-like,  smooth.  Calyptra  yellow,  staigose, 
densely  pilose,  the  hairs  being  thick,  rather  rough,  and  of  4 — 5 
series  of  cells.  Spores  minuutely  papillose,  30  —35  micromilL 
in  diameter. 

Hah,  Mount  Wellington,  on  trees,  1891,  W.  A,  Weymouth, 
No.  900. 

4.  Uloia  viridis,  Vent.,  n.  sp. 

Monoicous.  Tufts  depressed,  green;  stem  creeping; 
branches  scarcely  1  cm.  high,  erect.  Leaves  scarcely  curved 
when  dry,  from  an  ovate  concave  base  gradually  linear-acu- 
minate, acute,  1*5  mm.  long.  Areolation  above  by  gently 
projecting  cells,  without  papillae ;  below  at  margin  with  7 — 9 
series  of  transparent  and  quadrate  cells,  forming  a  border ; 
the  middle  part  consisting  of  narrow,  f  uscoid  cells,  with  very 
broad  walls  tinged  with  red.  PerichsBtial  bracts  from  a 
rather  long  base  red,  larger,  2  mm.  long.  Yaginula 
sparingly  pilose,  ovate.  Seta  1*5 — 175  mm.  long.  Capsule 
pyriform,  with  tapering  neck  of  equal  length,  2  mm.  long ; 
when  dry  furrowed  to  the  middle  and  beyond.  Strise  short, 
scarcely  a  third  of  the  sporangium  long,  consisting  of  2 — 3 
series  of  cells.  Stomata  emersed,  dispersed  in  the  neck. 
Teeth  8,  reflexed  when  dry,  in  double  pairs,  apex  entire  and 
obtuse,  minutely  papillose,  jointed.  Cilia  8,  of  equal  length, 
threadlike,  smooth.  Spores  minutely  papillose-aculeate,  23—25 
micromilL  in  diameter.  Caljptra  conic-bell-shaped,  scarcely 
covering  half  the  capsule,  divided  at  the  base,  pilos^  with 
yellow  hairs  consisting  of  two,  rarely  three,  series  of  cells. 

Hob.— Mount  Wellington,  on  trees,  Oct.,  1890,  W.  A. 
Weymouth,  No.  901. 

This  plant  is  very  near  to  U.  Luckoigii, 

5.  Orthotrichum  lateciliatum.  Vent.,  n.  sp. 

Monoicous.  In  tumescent  tufts ;  stems  erect,  2  cm.  high. 
Leaves  curved  and  laxly  crisp  when  dry,  erecto-patent  when 
wet,  from  an  ovate  base  long  lanceolate,  keeled,  3*33  nmu 
long,  apex  more  or  less  acuminate,  margin  recurved  up  to 
apex,  nerve  lost  in  apex.  Areolation  above  by  round  hexa- 
gonal cells,  walls  not  incrassate,  papillae  prominent,  simple  or 
two-pronged ;  below  elongated,  narrow  cells,  with  walls  not 
incrassate,  complete  the  base.  Inner  perichsetial  bracts 
rather  small,  with  flat  margin.  Inflorescence  lateral; 
male  gemmulee  small,  antheridia  few,  ovate-oblong, 
stalked,  without  paraphyses.  Vaginula  cylindric,  sparingly 
pilose,  with  a  distinct  ochrea  adhering  to  the  seta. 
Seta  3*20  mm.  long,  twisted  when  dry.    Capsule  with  short 
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neck,  quicklj  becoming  ovate-cylindric,  175  mm.  long. 
StrisB  extending  to  the  middle  of  the  capsule,  composed  of  4-5 
series  of  rather  wide  cells,  when  dry  prominent,  furrowing  the 
capsule  to  the  middle.  Stomata  emersed,  in  lower  part  of 
sporangium.  Annulus  bi-tri  seriate,  persistent.  Peristome 
of  8  external  teeth,  red,  laxly  recurved  when  dry,  in  double 
pairs,  entire,  obtuse  at  apex,  legs  connected,  jointed,  joints 
very  short,  very  densely  papillose.  Cilia  8  shorter,  obtuse, 
papillose,  reaching  to  half  or  more  of  the  teeth,  and  having 
3-4  joints.     Spores  24 — 26  micromill.  in  diameter. 

Hob. — Mount  Wellington,  on  trees,  W.  A.  Weymouth,  No. 
895,  New  Town  Eivulet ;  and  No.  897,  9t.  Crispin's. 

Akin  to  0.  Tasmanicum,  Hk.  /.  Wils.,  but  more  than 
sufficiently  distinguished  by  its  much  greater  size  and 
distinct  strisB,  and  other  marks. 

6.  Mniohryum  Tasmanicvm,  Broth.,  n.  sp. 

Dioicous;  c»spitose.  In  tall,  soft,  pale,  glaucous-green, 
somewhat  loose  tufts,  not  shining.  Stems  up  to  8  cm.  high, 
erect,  flexuous,  red,  the  lower  part  with  fuscous  radicles; 
branching  by  slender,  laxly  leaved  innovations  up  to  3  cm. 
long.  Leaves  of  the  stem  patent,  of  the  innovations 
patulous ;  all  nearly  equal,  shortly  decurrent,  linear-lanceo- 
late,  somewhat  flat,  acuminate,  acute,  about  3  mm.  long  and 
0'47-0'53  mm.  wide,  margin  erect  everywhere,  from  middle 
to  apex  acutely  serrulate,  not  bordered ;  nerve  thin,  about 
0'05.mm.  wide  at  the  base,  vanishing  below  the  apex ;  cells 
elongate,  narrow,  in  middle  of  leaf  0*175-0'225  mm.  long  and 
0*015  mm.  wide,  all  nearly  equal,  thin-coated,  very  smooth. 
The  rest  unknown. 

Hah, — On  the  wet  banks  of  streams,  Mount  Wellington, 
W.  A.  Weymouth,  No.  1,151  Falls  Track;  No.  1,153  St. 
Crispin's ;  and  No.  1,154  New  Town  Falls. 

Near  Mn,  aUncanti  (Wahlenb.),  Limpr.,  but  differing 
specially  in  the  narrower  and  narrowly  acuminate  leaves, 
acutely  serrulate  from  middle  to  apex,  and  likewise  in  the 
much  longer  and  narrower  cells,  pointed  at  the  ends. 

7.  Cyaiihojphorum  denHTete,  Broth.,  n.  sp. 

Dioicous;  slender,  green  or  pale-^ellow-green,  shining. 
Stem  creeping,  covered  with  dense  reddish-fuscous  tomentum ; 
stipites  sparse,  erect,  slender,  flexuous,  apex  more  or  less  atten- 
uate, simple,  black,  densely  leafy.  Leaves  scarcely  altered 
when  dry,  patulous  when  wet,  irregular  in  outline,  base  ventri- 
cose  at  the  upper  side,  ovate,  acute,  margin  erect,  coarsely  and 
acutely  serrate  from  middle  to  apex ;  nerve  veiy  short,  ratiier 
broad,  forked ;  cells  rhomboid,  firm  and  resisting,  the  upper 
0*045 — 0*06  mm.  long  and  0*015 — 0020  nmL  wide, margin 
narrow,  forming  an  indistinct  border.     Amphigastria  much 
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smaller,  symmetrical,  round,  with  straiglit,  very  aeote  point, 
nerTe  obsolete.  Perichaetial  bracts  from  a  sheathing  base 
suddenly  narrow,  acute,  apex  sparingly  but  coarsely  serrate. 
The  rest  as  in  0.  pteridloides.  Beau  v. 

Hah. — South  Eoad  Forest,  Circular  Head,  on  taninks  of 
trees,  April,  1892,  W.  A.  Weymouth,  No.  862.  [New  Town 
Falls.  June,  1893,  L.  Eodway.] 

Differs  fi*om  0.  pteridioides  in  its  much  smaller  sise.  mBch 
denser  areolation,  and  very  short  nerve. 

8.  liopierygium  acuminatum,  Boswell,  n.  sp. 

Eah.—On  £a<se  of  rocks,  Bridge  Qully,  Glen  Bae,  Sordl, 
and  on  tree,  Zeehan  Eailway,  West  Coast,  1891,  W.  A.  Wey- 
mouth, Nos.  555  and  630.  Mount  Arthur,  January  1887,  D. 
Sullivan,  ex  herb.  Melbourne,  30. 

It  is  interesting  to  note  that  whilst  this  specimen  was 
founded  by  Mr.  Boswell  on  my  No.  555,  Mr.  I).  Sullivan's 
specimen,  which  I  received  recently  from  Professor  Brotherus, 
takes  priority  in  date. — W.A.W. 

9.  Stereodon  jiagellirameusj  Burch.  Broth.,  n.  sp. 

Sab, — On  wood,  Lymington,  Port  Cygnet,  1889,  and  Hobart 
Eivulet,  1893,  W.  A.  Weymouth,  Nos.  191  and  I28a 

10.  Thetnmium  tenerascens,  Burch.,  n.  sp. 

flab. — On  wet  rocks,  Guy  Fawkes  Rivulet,  1890,  aed  on 
wood  and  rock.  South  Eoad  Forest,  Circular  Head,  1892, 
W.  A.  Weymouth,  Nos.  278,  844.5,  and  1,088. 

11.  Sphagnum  »erTuUUum,  Warnstorf,  n.  sp. 

Hah,— In  ditch,  Zeehan  Railway,  West  Coast,  Feb.  1891, 
W.  A.  Weymouth,  No.  682. 

12.  Sphagnum  macroc^hahtm,  Wamst,  n,  sp. 
Hab.—On  the  ground.  Lake  Bellinger  Track,  Zeehan  Bail- 
way,  West  Coast,  Feb.  1891,  W.  A.  Weymouth,  Nos.  623^ 

18.  Sphagnum  pseudo^rufeseenSy  Wamst.,  n.  sp. 
JToi.— In  bog,  top  of  Mount  Wellington,  1888,  W.  A.  Wey- 
mouth, Nos.  972-7. 

SCOSS1S8  VEW  TO  TASMA.lfIA.^ 

1,  Anisaihecium  criepum  (Sohpeb,),  Lipdb.  Op.  c  26  (1878). 
&yM\.^J)krqimlia  Schrsberi,  Scbimp.  CorolL  13  (1855). 

Dioi^os;  gregarious  and  tufted,  ^^lin.  high;  y^owiab- 
gneen,  Leav^  squaiarose,  from  a  diUbted  semivagiaant  base, 
narrowly  lai¥3eolato,  carinate,  irregularly  denticulate  towards 

*fThat  ifi,  not  recorded  in  Fl  'Dism.,  in  Ifitten's  Ibt  of  1659  (Linn.  JbL 
iv.),  hi  Ifittoa's  AuBtrAlktt  ttonen,  1882»  or  in  BmIow's  Moens  olTstoiMife 
16M«J 
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apex,  not  glossy;  areolation  firm,  narrow,  elongated;  peri- 
chaetial  braots  more  shortly  sheathing.  Capsule  on  a  purple 
seta,  cemuous,  OTate-oblong  with  scarce  any  neck,  not  striate, 
exannulate ;  lid  conic,  obliquely  rostrate,  large,  purple ;  peri- 
stome purple.  Male  plant  small,  simple. — Dr.  Braithwaite*8 
British  Moaa-Flora,  Vol.  I.,  pp.  113-4,  T.  xvi.  E. 

On  rocks.  New  Town  Falls,  1889,  and  St.  Crispin's,  Mount 
Wellington,  1890,  W.  A.  Weymouth,  Nos.  123  and  519. 

2.  Blindia  rohvstay  Hampe  in  lannsea  1860,  627. 

On  top  of  Mount  Wellington,  1890,  W.  A.  Weymouth, 
Nos.  481  and  491. 

(Also  Australian  Alps,  Victoria,  F.  y.  M.,  and  N.  S.  Wales 
and  New  Zealand.) 

3.  Dicranum  polysetum,  Hampe. 

At  Buckland.  1887,  W.  Turvey  (W.  A.  W.  No.  454).  Guy 
Fawkes  Rivulet,  Eussell  Falls,  and  Mount  Wellington,  W. 
A.  Weymouth,  Nos.  455,  456,  and  464. 

4.  4palodittm  Imeare  (Tayl.),  Mitt. 

On.  damp  bank,  Beaconsneld,  1892,  W,  A.  Weymouth,  No. 
1133. 

5.  Catnpylopus  pudicus,  Homsch, 

Densely  tufted,  but  only  loosely  cohering,  with  a  dark- 
coloured  tomentum,  ascending,  rather  rigid,  flexuose,  rather 
naked  below,  subcomose  above,  interruptedly  innovate  with 
filiform,  solitary,  sub-cuspidate  sboots  springing  out  below 
the  perigonium.  Stem  leaves  lanceolate,  canaliculate,  narrow, 
produced  into  a  more  or  less  reflexed  denticulate  hyaline  bair- 
point,  above  with  connivent  convolute  margins,  sparingly 
iioti^  on  the  back,  almost  without  calls  at  the  wings ;  nerve 
broad,  elamellale,  base  elongate,  pellucid,  thin,  areolation  above 
minutely  elliptical.  External  perichaetial  leaves  similar  to 
the  canhne ;  internal  more  or  less  acununate,  rather  broa49 
slightly  d^iticulate,  nerve  thin ;  the  innermost  broadly  con- 
volute, short,  coloured,  areolation  lax,  nerve  obsolete.  Male 
flower  formed  of  several  narrow  gemmee. — 0.  MUU,  Syn 
Mkm.  J.,  p.  407. 

Peppermint  Bay,  1889,  and  Guy  Fawkes  Bivulet,  1890, 
W.  A.  Weymouth,  Nos.  865  ai^d  296. 

(41«>  found  in  New  Sofuth  Wales  and  Queensland.) 

6.  Campylopus  Tosmanicvs,  Schimp. 

Peppermint  Bay,  1889,  McEobie's  Gully,  and  Guy  Fawkes 
Bivnlet,  1890,  W.  A.  Weymouth,  Nos.  248,  274,  and  907. 
(Also  the  Grampians,  Victoria,  D.  Sullivan.) 

[Since  this  paper  was  read  Br.  Brotherus  writes : — ''  Oanwy- 
lopus  ioBnumUms,  Schimp.,  has  not  yet  been  describe^.    Tie 
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large  material  I  received  from  you  has  made   me  doubt 
whether  this  species  differs  at  all  from  0.  introjlexus.    .     . 
In  any  case  it  is  identical  with  0.  introflexuSf  FL  Tasm."] 

7.  Orimmia  mutica,  Hampe  in  Linnsea  1860,  631. 

On  wet  rocks,  Mount  Faulkner,  1892,  and  on  the  Black 
Eock,  Millhouse's  Falls,  Huon  Eoad,  1893,  W.  A.  Weymouth, 
Nos.  1,180  and  1,436. 

(Also  in  Victoria,  F.  v.  M.,  and  N.S.  Wales,  Woolls.) 
In  Mitten's  Australian  Catalogue  this=Q.  apocarpa  var. 
foliis  mtUicis,  FL  Tasm.  II.,  180. 

8.  Tortula  muralis  (L.),  Hedw.  Fund.  11.  92  (1782). 
Autoicous;  densely  pulvinate  or  csaspitant,  yellowish  or 

glaucous-green  and  canescent,  sparingly  branched.  Leayes 
when  dry  appressed  and  twisting,  when  moist  patent,  lower 
oblongo-lanceolate,  upper  elongate,  ligulate,  with  the  apex 
obtuse,  unequally  prolonged  or  subcordate,  minutely  papillose, 
the  margin  yellowish,  strongly  revolute ;  nerve  yellow, 
excurrent  in  a  diaphanous  hair;  upper  cells  small,  chloro- 
phyllose,  indistinct,  basal  rectangular,  hyaline.  Capsule  on  a 
purple  or  yellow  seta,  oblongo-subcylindric,  pachydermous, 
regular,  dark  brown,  annulu6  narrow,  subpersistent ;  calyptra 
large,  pale  brown,  lid  obliquely  conico-rostellate ;  peristome 
purple,  closely  convolute,  on  a  very  narrow  basal  membrane. 
Male  inflorescence  gemmaceous,  on  a  short  lateral  branch, 
bracts  ovate,  obtuse,  mucronate  with  the  nerve. — Braithwaite's 
British  Moas-Flwa^  VoL  I.,  p.  217. 

On  stone  wall  of  Qurden  Crescent  Beservoir,  Hobart,  1890, 
W.  A.  Weymouth,  No.  484 

(Also  New  Zealand.) 

9.  Barbula  stibtorquaia,  C.  Mull,  and  Hampe  i^  LinnsBa 
1853,  492. 

On  sandy  bank,  Pirate's  Bay,  East  Coast,  1889,  W.  A. 
Weymouth,  No.  254  (a). 

(Also  Mount  Qumbier,  South  Australia,  F.  v.  M.,  Austra- 
lian Mosses,  pi.  iii.) 

10.  Streptojpogon  crigpatue,  Hampe  in  Linnsea,  1876,  p.  304 
(under  Barbula). 

''Nearest  to  8.  mnioidea;  differing  in  the  patent-criBp 
leaves,  the  border  vanishing  at  apex,  and  the  immarginate 
perichfistial  leaves.    On  Mount  Macedon." 

On  willow,  Johnny's  Creek,  near  Hamilton  Boad,  1893, 
W.  A.  Weymouth,  No.  1258. 

11.  Tetraphdon  Tasmanicus,  Hampe  in  LinnsBa  1876,  p.  302. 
In  neighbourhood  of  Mount  Zeehan,  1892,  Wm.  Fitzgerald 

(W.A.W.  785) ;  Mount  Darwin,  1893  (alt.  3,400ft),  T.  B. 
Moore. 
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Strictly  speaking  this  moss  is  not  now  newly  recorded  for 
Tasmania,  for  Hampe  must  have  liad  an  original  specimen 
for  determination,  collected  perhaps  by  Schuster.  There  is, 
howefer,  no  local  record  of  it ;  but  in  Mitten's  Australian 
Catalogue  of  1882  T,  Taemanicus  appears  as  identical  with 
Splachnum  Qunnii,  H./.W. 

A  comparison  of  our  specimens  with  8.  Ounnii  of  Qunn's 
collection  in  this  Museum,  made  by  Mr.  L.  Rodway  and 
myself,  shows  that  the  present  moss  differs  markedly  from 
8*  Ounnii  in  its  entire  instead  of  dentate  leaves,  the  upper 
obovate-lanceolate  with  excurrent  nerve,  the  lower  ovoid- 
acuminate  with  nerve  reaching  to  apex ;  in  its  brown  seta ; 
in  its  capsule,  which  has  a  subspherical  not  an  oblate 
apophysis ;  and  in  its  teeth,  which  are  reflexed  when  dry,  not 
erect. 

[Since  this  was  read,  Hampe's  description  has  reached  me, 
by  the  courtesy  of  Ihr.  Brotherus,  and  it  now  follows: — 
'*  Densely  compact,  low,  hardly  an  inch  high,  base  attenuate, 
blackish,  interwoven  with  tomentum,  apex  of  a  roselike  crown, 
short,  yellowish-green,  densely  leaved,  simple  or  developing  a 
short  branch.  Leaves  concave,  narrower  at  the  base,  obovate- 
acuminate,  entire ;  nerve  yellowish,  cuspidate  ;  cells  lax,  pel- 
lucid, the  basal  elongate,  rectangular  or  parallelogrammic, 
towards  apex  of  leaf  gradually  shorter  and  sub-hexagonal. 
Seta  apical,  short,  thickened  towards  its  apex  into  a  vesiculose, 
membranous,  ovate  apophysis.  Capsule  small,  blackish, 
attenuate  from  a  broader  base,  conical,  with  small  mouth  ; 
columella  persistent ;  the  teeth  of  the  injured  peristome 
short,  rather  wide,  membranous,  reflexed.  The  rest  absent. 
Mount  Towers,  Lake  Pedder,  Tasmania.  Scarcely  to  be  com- 
pared with  T.  ttrceolaiua;  in  its  small,  conical,  small- 
mouthed  capsule  it  differs  in  the  widest  way  from  all 
species.*'] 

12.  Funaria  ephcerocarpay  C.  Mull. 

Very  like  F.  hygrometrica.  Leaves  narrowly  oblong-lan- 
ceolate, always  complicate  and  crisp ;  nerve  strong,  excurrent, 
running  the  length  of  the  leaf;  cells  everywhere  elongate 
and  lax,  at  margin  narrower,  reticulate ;  quite  entire.  Peri- 
gonial  leaves  entire.  Capsule  somewhat  larger,  globose  both 
when  dry  and  when  wet,  without  a  neck,  lightly  sulcate.  Aus- 
tralasia, Green  Cape,  Twofold  Bay. — Bot.  Zeii.  1851,  p.  546. 

On  loamy  soil.  Queen  Eiver  Boad,  Macquarie  Harbour, 
1891,  W.  A.  Weymouth,  No.  644. 

(Also  found  in  Queensland.) 

13.  Bryum  Oamhierense,  C.  Miill.  in  LinnsBa  1871,  148. 
On  the  ground,  Lymington,  Port  Cygnet,  1889,  W.  A. 

Weymouth,  No.  242. 
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(Also  on  Mount  Gamlner,  South  Australia^  and  the  Ftre- 
nees,  Victoria,  F.  r.  M.  and  D.  Sullivan.) 

14.  Bryum  SvMivani,  C.  MUll.  in  Broth.  Austral.  Mosses 
,  n.,  p.  37. 

On  wet  rocks,  Circular  Head,  W.  A.  Wejmouth,  No.  1074. 
(Also  found  in  Victoria.) 

15.  Bryum  ccBspitieioides,  0.  Miill. 

On  loamj  soil,  Queen  Ei?er  Eoad,  Macquarie  Harbour, 
1891,  and  Hobart  Waterworks,  1892,  W.  A.  Wejmouth,  Nos. 
566  and  838. 

16.  Hedmigia  mierocyathea,  C.  Miill.  in  Bot.  Zeit.  1851,  56^ 
'*  Very  like  H.  ciliata,  but  the  leaves  have  angvlar,  eUipiical, 

rather  firm  cells,  scarcelj  or  not  at  all  crenulate  at  their  walls, 
those  in  the  middle  longer,  papillose,  and  without  chlorophyli^ 
therefore  not  obscure.  Capsule  mintUe,  hemispherical,  cup- 
shaped,  toifh  large  mouth,  and  ifery  thick  plicate  neck*  Rocks 
below  Esk  Eiver,  near  Launceston." 

On  rocks,  Wattle  Hill,  Sorell,  1891,  and  the  Sugar  Loaf, 
Green  Ponds,  1892,  W.  A.  Weymouth,  Nos.  714  and  870. 

Mitten's  Australian  Catalogue  iv&a  H,  microcyathea,  CM., 
with  M.  dliata,  Ehrh.,  but  Professor  Brotherus  considers  the 
former  a  good  species. 

17.  Hedwigidium  CampheUice,  C.  Miill. 

On  rock,  north  slope,  Mount  Nelson,  1890,  W.  A.  Wey- 
mouth, 913. 

(Also  Beaconsfield,  Victoria,  Miss  CampbelL) 

18.  Pterygophyllum  Lemeri,  Qeheeb  in  Bevue  Bryologiqoe 
1881,  p.  27. 

*'I>ioicous;  stem  branched,  coinplanate,  pale  jellowiah; 
branches  obtuse,  densely  leaved.  Leaves  complanate,  sub- 
oblique,  immarginate,  from  a  rather  narrow  base  oblong- 
spathulate,  very  obtuse,  very  minutely  crenulate  along  the 
whole  margin;  cells  prominent;  nerve  simple,  vanishing  under 
the  apex,  the  basal  and  intermedial  ceils  hexagonal  and 
more  or  less  elongate,  the  upper  much  smaller,  rounded, 
incrassate.  Perichsetial  leaves  ovate,  cuspidate,  entire ;  cells 
hexagonal,  elongate.  Capsule  deoperculate,  oval,  fuscous, 
shining  like  varnish,  erect  on  a  rather  short,  dark-coloured, 
shining  seta.  On  Mount  Wellington.  Like  JPt,  complanatumt 
Hampe,  but  the  capsule  is  larger  and  quite  erect ;  the  leaves 
have  very  minutely  crenulate  margins,  and  the  perich»tial 
leaves  are  entire." 

On  wet  rocks,  New  Town  Eivulet,  1889,  and  Guy  Eawkes 
Eivtdet,  1892,  W.  A.  Weymouth,  Nos.  118  and  861. 

[Since  this  list  was  read,  the  writer  finds  P.  Lemeri,  Gkheeb. 
included  for  Tasmania  in  Baron  E.  Von  MueUer's  list  in  Sup. 
Erag.  Phyt.  Australia,  Vol.  XI.,  p.  113.] 
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19.  Bhaphidostegium  caZHdioides,  Hampe  and  C.  Mull,  in 
Linoeea  1856,  213. 

On  wood,  Mount  Wellington,  1887-8,  and  Castra  Boad, 
Leven,  1892,  W.  A.  Weymouth,  Nos.  362,  370,  1,054,  and 
1,087. 

(Also  Sealers'  Cove,  F.  v.  M.,  Australian  Mosses,  PL  XIV.) 

20.  Eaphidogtegium  caMiferum,  Hampe  and  Ghheeb. 

.  Very  much  like  Hypnum  caUidioides,  0.  MiilL,  but  differing 
in  the  subdeoticulate  cauline  leaves  and  the  densely  and 
sharply  serrate  perichsBtial  leaves.      On  Mount  Welhugton 
(Victoria), 'Beccari — Revtie  Bryologique,  1881,  p.  27. 
On  wood,  Mt.  Wellington,  W.  A.  Weymouth,  No.  770. 

21.  Pla^othccium  lamprostachySy  Hampe  in  Linnsea  1859,  GO. 
On  wood,  McEobie's  Gully,  1888,  W.  A.  Weymouth,  No. 

400. 

22.  Thuidium  sparsum^  Hook  and  Wils.  in  Fl.  N.Z.,  IE. 
109,t.  89,/.  5. 

Dioicous.  Stems  very  slender,  matted,  creeping,  lin.  long, 
2-pinDately  branched ;  branches  short,  very  slender.  Leaves 
dark  green,  very  minute,  spreading,  incurved  when  dry,  ovate 
or  ovate-cordate,  subobtuse,  quite  entire  but  rough  at  the 
edges  ;  nerve  short,  pellucid,  vanishing  below  the  apex  ;  peri- 
chaetial  much  larger,  long  acuminate,  inner  laciniate.  Fruit- 
stalk  ^in.  long,  smooth.  Capsule  inclined  or  cernuous, 
narrow,  oblong. — Hooker's  Handbook  JN.Z.  JFIora,  p.  481. 

Guy  Fawkes  Rivulet,  1890,  W.  A.  Weymouth,  No.  308. 

(Also  in  New  Zealand  and  Queensland.) 

23.  Thuidium  incompleto-pinnaium^  G.  Mull. 

St.  Crispin's,  Mount  Wellington,  1888,  W.  A.  Weymouth, 
No.  339. 

Writing  on  16th  April,  1891,  of  this  moss,  Dr.  Burchard 
says:— "It  is  only  found  until  this  time  (before  you)  in 
New  Zealand  by  Mr.  S.  Helms.  Dr.  Miiller  and  I  are  very 
glad  that  you  discovered  this  species  in  Tasmania." 

24.  Fissidens  Whiteleggei,  C.  Mull. 

On  stony  earth  bank,  Happy  Valley,  Mount  Bischoff,  1892, 
W.  A.  Weymouth,  No.  1018  (a). 
Mixed  with  Mittenia  plumula  (Mitt.),  Lindb. 
(Also  in  New  South  Wales  and  Queensland.) 

25.  Fisiidene  $emUt7nbatii8,  Hampe  and  C.  Miill.  in  lannsBa 
1853,  p.  501. 

"  Dioicous,  very  dwarf,  simple.  Leaves  in  5-6  opposite  pairs, 
the  lowest  minute,  the  middle  lanceolate,  the  perichsetial 
slightly  cuspidate,  concave  from  a  broadly  ovate  base,  apex 
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unequal,  margined  with  a  yellow  border;  the  dorsal  lamina 
narrow  above  the  base,  not  margined ;  apical  lamina  lanceo- 
late ;  nerve  yellowish,  rather  thick,  excurrent,  not  margined ; 
cells  everywhere  small,  hexagonal,  chlorophyllose,  soft 
Capsule  on  rather  long  straight  seta,  red,  not  much  inclined* 
oblong,  minute ;  operculum  rostellate,  oblique*;  teeth  of  peris- 
tome narrow  and  purple. 

"  Eiver  Tarra. 

''  lake  F.  bryoideSf  but  distinguished  from  that  by  the  semi- 
limbate  leaves.  Prom  JP.  cugpidatue  it  is  also  sufficiently 
marked  off  by  the  structure  of  its  leaves." 

On  damp  sandy  bank  near  Exeter,  West  Tamar,  1892,  W. 
A.  Weymouth,  No.  1134. 

(Also  in  Victoria,  P.v.M.,  Australian  Mosses,  pi.  XVJH). 

NOT   PREVIOUSLY  DESCRIBED. 

BretUelia  commtUata,  Hampe  in  lannsea  1876, 307.  (Basto w*8 
list,  p.  36,  name  only.) 

Dioicous ;  robust,  vaguely  branching,  decumbent.  Stem 
nearly  everywhere  rufous- tomentose ;  the  fertile  ascending, 
radiate  above,  yellowish,  with  acute  cylindiic  and  tapering 
branches ;  the  male  stem  nearly  simple,  stellate  at  the  apex. 
Stem  leaves  accumbent  when  dry,  erect  and  patulous  when 
wet,  from  a  contracted  concave  base,  many  times  folded, 
broadly  ovate-lanceolate,  nearly  quite  entire,  the  nerve  ex- 
tending throughout  and  ending  in  a  bristly  point,  the  whole 
margin  revolute ;  the  cells  shortened  parallelograms,  the 
nodules  very  small  and  irregularly  punctate,  the  base  and  side 
with  a  slight,  rather  broad,  reflexed  covering  with  squared 
cells,  reticulate,  pellucid,  enlarged.  Leaves  of  the  radial 
branches  smaller,  more  pellucid,  very  finely  reticulate, 
markedly  rough,  with  a  terete  yellowish  nerve  excurrent  in  a 
denticulate  awl-like  point.  The  inner  perichaetial  leaves 
small,  ovate-lanceolate,  nerved,  with  a  short  bristly  point, 
deeply  folded,  hyaline  ;  cells  rectangular,  smooth,  reticulate. 
Seta  scarcely  an  inch  high,  ruddy,  apex  inclined.  Capsule 
spherical  when  young,  afterwards  drooping,  oblong,  slightly 
striate  when  dry ;  operculum  shortly  conic,  obtuse.  Peris- 
tome inflexed,  very  small,  blood-red ;  the  outer  teeth 
narrowly  lanceolate  and  acuminate,  densely  trabeculate ;  the 
inner  of  very  short  cilia,  ovate-acuminate. 

The  Grampians,  W.  Sullivan. 

Syn. — Bwrtramia  affmis,  Schwsegr.  tab.  237,  bad;  not 
Hooker,  tab.  176. 

In  Tasmania,  in  mountainous  parts  near  Lake  Pedder,  1875, 
Schuster,  a  smaller  form,  scarcely  two  inches. — Linnssa,  1876, 
pp.  307-308. 

In  creek,  Lauriston  Gully,  Kangaroo  Point,  1889,  W.  A. 
JVeymouth,  No.  227. 
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PLATj 

EIV. 

Splachnum  gunnii^  //.  et  U. 

1. 

Natural  size. 

2. 

Capsules. 

3. 

Mouth  and  peristome  (dry). 

4. 

Peristome  tootL 

6. 

Leaf. 

6. 

Areolation. 

7. 

Section. 

Splachnum  ( Petraplodon)  tasmanica^  Hampe. 

1. 

Natural  size. 

2. 

Capsule  (dry). 

a 

Capsule  (wet). 

4. 

Peristome  teeth. 

6. 
6 

Leaf  (upper). 

7. 

II    (lower). 

8. 

M    section. 

9. 

II    areolation. 

PLATE  V. 
Pleurophascum  grandiglobum,  Lindb. 

1.  Natural  size. 

2.  Capsule  and  calyptra. 

3.  Leaf. 

4.  fi    section. 

Ulota  wepmouthiy  Burch, 

1.  Natural  size,  fresh. 

2.  II  II    dry. 

3.  Capsule  and  operculum. 
4    Calyptra. 

6.    Peristome. 

6.  II       teeth. 

7.  Leaves,  fresh. 

8.  Leaf,  dry. 

9.  II    section. 
10.        II    areolation. 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  SHARK. 
By  Alex.  Mobton. 

During  the  month  I  had  brought  to  the  Museum  a 
peculiar-looking  fish,  having  been  found  washed  up  on  the 
beach  at  Bruny  Island.  Oi  examination  it  proved  to  be  a 
species  of  Centrina  ;  at  first  1  was  inclined  to  believe  it  was 
C.  salvianif  but  on  closer  examination  it  seemed  to  differ^  A 
specimen  of  C.  salviani  having  been  found  off  the  coast  of 
New  Zealand  some  few  years  back,  I  had  a  photo,  of  the 
Tasmanian  specimen  sent  to  Professor  Hutton,  F.R.S., 
Curator  Canterbury  Museum,  Christchurch.  Professor 
Hutton  wrote,  stating  that,  judging  from  the  photo.,  he  was 
inclined  to  think  that  the  Tasmanian  Centrina  differed  from 
the  one  in  New  Zealand,  which  he  considered  was  Centrina 
salviani.  Before  finally  deciding  on  making  a  new  species, 
Mr.  Ogilby,  the  able  Ichthiologist  of  the  Australian  Museum, 
kindly  undertook  to  compare  the  Tasmanian  shark  with  the 
C,  salviani  in  the  Sydney  Museum.  After  a  careful  exami- 
nation, Mr.  Ogilby  wrote,  saying  "  that  the  enormous  height 
of  the  dorsal  fins,  and  their  contiguity,  the  one  to  the  other, 
separates  this  species  at  a  glance  from  0.  salviani ;  the  scales 
also  differ  considerably."  I  am  very  much  indebted  to  Mr. 
Ogilby  for  his  kindness  in  examining  and  furnishing  me 
with  the  description.  I  propose  giving  it  the  specific  name 
of  bruniensis. 

CENTRINA.--Each  dorsal  fin  with  a  strong  spine.  Trunk 
rather  elevated,  trihedral,  with  a  fold  of  the  skin  running  along 
each  side  of  the  belly.  Teeth  of  the  lower  jaw  erect ;  triangular, 
finely  serrated ;  those  of  the  upper  slender,  conical,  forming 
a  group  in  front  of  the  jaw.    Spiracles  wide,  behind  the  eye. 

Two  species,  Centrina  salviani  from  the  Mediterranean  and 
neighbouring  parts  of  the  Atlantic  and  New  Zealand.  C. 
hrwnieTisis,  Tasmanian  coast. 

Centrina  hrwniensis,  Morton. 

Body  oblong,  with  the  back  and  sides  rounded,  and  the 
belly  flattened.  Head  small  and  strongly  depressed,  its 
breadth  equal  to  the  distance  between  the  tip  of  the  snout 
and  the  spiracle ;  snout  short  and  obtuse,  the  distance  be- 
tween its  tip  and  the  nearest  point  of  the  mouth  less  than 
that  between  the  same  and  the  anterior  margin  of  the  eyo. 
Nostrils  equidistant  from  the  eye  and  the  extremity  of  the 
snout.     Eye  large,  with  a  strong  bony  supraorbitol  ridge. 
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sitTiated  midwaj  between  the  tip  of  the  snout  and  the 
anterior  gill-opening.  Spiracles  large,  opening  behind  the 
upper  haU  of  the  eye,  with  a  moderate  intenrening  space. 
Mouth  small  and  transverse,  with  the  lateral  groove  verj 
broad  and  deep.  Upper  jaw  with  a  patch  of  small,  conic^, 
curved  teeth  anteriorly,  consisting  of  about  four  irregular 
rows;  a  single  series  of  much  larger,  erect,  compressed, 
minutely  serrated,  scalpriform  teeth  in  the  lower  jaw.  Qill- 
openings  small,  the  posterior  one  pierced  immediately  in 
front  of  the  base  of  the  pectoral  fin.  The  first  dorsal 
commences  above  the  middle  gill-opening,  and  rises  by  a 
continuous  and  equal  gradation  to  the  spine,  its  outer  margin 
being  straight;  behind  the  spine  the  rise  is  much  more 
abrupt,  and  the  contour  is  slightly  convex  with  the  tip 
rounded ;  the  posterior  margin  is  deeply  concave ;  the  height 
of  the  fin  beneath  its  extremity  is  equal  to  the  distance  be- 
tween the  anterior  gill-opening  and  the  tip  of  the  snout,  that 
of  the  spine  equal  to  the  head  in  front  of  the  spiracle ;  the 
spine  is  situated  in  the  anterior  portion  of  the  last  fourth  of 
the  base  of  the  fin,  is  perfectly  straight,  with  a  slight  in- 
clination forwards,  and  protrudes  a  short  distance  beyond 
the  membrane ;  its  base  is  exactly  midway  between  the  tip 
of  the  snout  and  the  origin  of  the  caudal,  while  the  distance 
between  the  bases  of  the  two  dorsal  spines  is  but  little  more 
than  the  length  of  the  base  of  the  first  dorsal  in  front  of  its 
spine,  and  five-sevenths  of  the  length  of  the  fish  in  front  of 
it;  the  intradorsal  ridge  is  very  strongly  developed;  the 
second  dorsal  has  a  general  resemblance  in  shape  to  the 
first,  but  is  not  so  large ;  the  upper  margin  is  more  regulariy 
even,  and  the  extremity,  which  is  much  more  pointed,  hangs 
verticallv  above  the  base  of  the  caudal,  instead  of  falling 
within  the  vertical  from  its  own  base,  as  with  the  anterior 
fin  ;  the  length  of  its  base  is  equal  to  that  of  the  intradorsal 
space,  and  to  the  height  of  the  fin  beneath  its  tip,  and  is 
four-sevenths  of  the  outer  margin  ;  the  spine  is  situated  in 
the  latter  portion  of  the  anterior  half  of  the  fin,  and  is  gently 
curved  backwards  throughout  its  entire  length ;  in  height  it 
is  but  little  less  than  that  of  the  first  dorsal ;  the  pectoral  fin 
is  well  developed  and  pointed,  its  length  equal  to  the  space 
which  divides  its  anterior  basal  margm  from  the  nostril ;  the 
distance  between  its  base  and  that  of  the  ventral  is  two^fifths 
longer  than  that  between  the  dorsal  spines,  and  is  traversed 
by  a  strongly  developed  lateral  ridge ;  the  ventral  fin  com- 
mences beneath  the  spine  of  the  second  dorsal,  and  the 
distance  between  its  termination  and  the  origin  of  the  lower 
caudal  lobe  is  equal  to  that  between  the  second  dorsal  aad 
the  caudal  fin;  the  caudal  lobes  are  well  developed;  the 
out0r  margin  of  the  upper  lobe  is  itraight>  the  angle  and 
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the  posterior  margin  rounded ;  the  lower  lobe  is  triangular, 
with  the  anterior  margin  slightly  concave,  and  eqoal  in 
length  to  the  posterior  margin,  which  is  sinuous,  with  the 
angle  rounded.  The  skin  is  covered  with  small  rough  scales, 
each  of  which  hears  a  well  developed  spinate  projection, 
which  consists  of  a  central  spine  from  which  radiate  four 
compressed  wings,  each  one  terminating  at  its  outer  angle  in 
a  somewhat  shorter  spine  than  the  central  one. 

Colotir, — TJniform  sandy  brown.    T^pe  specimen  in  the 
Tasmanian  Museum,  Hobart. 
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NOTES  ON  TASMANIAN  LICHENS. 

By  JoHif  Shirley,  B.Sc.  (Lond.),  Inspectoe  op  Schooi^, 

Qtbbnsljlnd,  Cor.  Mbm.  Eoy.  Soc.  Tasmania. 

DuriDg  my  yisit  to  Tasmania  in  January  last,  to  attend  the 
annual  meeting  of  the  Australasian  Association  at  Hobart,  I 
took  such  opportunities  as  offered  themselves  to  make  a  coUec- 
tioD  of  the  lichens  of  the  island ;  and  hearing  from  Mr. 
W.  A.  Wejmouth  that  he  had  a  small  collection  of  these  lowlj 
yet  lovely  plants,  I  was  kindly  permitted  to  look  through  his 
gatherings,  and  to  select  some  40  specimens  of  such  as 
appeared  rare  and  worthjr  of  microscopic  examination.  The 
examination  of  a  lichen  m  all  its  parts  by  the  aid  of  a  micro- 
scope is  a  work  requiring  considerable  time  and  patience ; 
but  a  still  more  time-consuming  labour  is  the  examination  of 
the  multitudinous  and  fragmentary  works  on  lichenologj, 
which  must  be  undertaken  when  a  species  is  believed  to  be 
new  to  science.  Every  care  has  been  taken,  but  should  an 
older  and  more  experienced  lichenologist  detect  errors  in 
my  work,  then  "  Magna  eat  Veritas  et  prevdUbit" 

LICHENES. 

Obdbr  I. — CoLLEMACE-«,  MuU,  Arg,  Enum.  Lich.  Gen.,   p. 
18,  et  Lich.  Socot. 


Tribe  I. — Colleme^,  Korh^  Par.  p.  408. 

Leptogium  chloromelum  v.  granulare,  Mull.  Arg.  On  mossy 
stones,  Mt.  Wellington,  W.  A.  Weymouth,  No. 
123. 

Order  II. — EpicowiACE-ffi,  Mull.  Arg,,  Enum.  Lich.  Gkn.  et 
Lich.  Socot. 


Tribe  IE.— CALiciEiE,  Mull.  Arg.,  Enum.  Lich.  G-en^ve,  p.  19 

Calicium  Victorise,  C.  Knight.  On  decorticated  tree,  Falls 
Track,  Mt.  Wellington,  W.  A.  Weymouth, 
No.  132. 

Order  m. — Lichenace^,  Mull.  Arg.,  Lich.  Socot.  et  Enum. 
Licli.  Oen. 
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Tbibb  in. — SPH^ROPHORiE,  jPr.,  Lich.  Europ.,  p.  403. 

SphfiBToplioroii  compressum,  Ach.    Mt.  Wellington,  J.  Shirley, 

No.  57. 
„         coralloides,  Pers.     Mt.  Wellington,    on    earth,  J. 

Shirley,  No.  71 ;  on  wood,  Tasman  Peninsula, 

W.  A.' Weymouth,  No.  35. 
„        fragile,  Pers.      Mt  Wellington,  J.  Shirley,  No.  44. 
„         tenerum,      Laur.      Newman's     Creek,      Tasman 

Peninsula,  W.  A.  Weymouth,  No.  18  ;  and  Mt. 

Wellington,  J.  Shirley,  No.  61. 


Tribe  IV.— BiEOMYCEiE,  Mull.  Arg.,  Lich.  Cath.,  p.  7. 

Bseomyces  heteromorphus,  Nyl.  On  rock  and  earth,  St. 
Crispin's,  W.  A.  Weymouth,  Nob.  107  and  120. 

Tribe  V. — Cladonie^,  Miilh  Arg,,  Lich,  Gen,,  p.  22. 

Stereocaulon  ramulosum,  Ach.     Mt.  Wellington,  J.  Shirley, 
No.  56. 
„        proximum  v.  macrocarpoides,  Nyh    Mt.  Welling- 
ton, J.  Shirley,  Nos.  48  and  60. 

Clathrina  aggregata,  Miill.  Arg,  Mt.  Wellington,  J.  Shirley, 
No.  66  (a) ;  and  Huon  Koad,  Hobart,  W.  A. 
Weymouth,  No.  136. 
„  Bchizophora,  Jd^vll  Arg,  On  dead  eucalyptus 
stump,  Lauriston  Eivulet,  Kangaroo  Point, 
Tasmania,  W,  A.  We}' mouth.  No.  108 ;  and 
Mt.  Wellington,  J.  Shirley,  No.  65  (b). 

Cladonia  sylvatica  v.  pycnoclada,  Bel.  Oyster  Cove,  Tas- 
mania, W.  A.  Weymouth,  No.  137. 

„  squamosa  v.  acuminata,  Ach.  Falls  Track,  Mt. 
Wellington,  W.  A.  Weymouth,  No.  135. 

„  rangiformis,  Hoffm.  Falls  Track,  Mt.  Wellington, 
W.  A.  Weymouth,  No.  134. 

„  verticellata,  Flk.  Mt.  Wellington,  J.  Shirley,  No. 
64. 

„        pyxidata,  Fr.     Mt.  Wellington,  J.  Shirley,  No.  62, 

„  „    V.  neglecta,  Tuclc.    Huon  Eoad,  Hobart,  W. 

A.  Weymouth,  No.  129. 

„  delicata  v.  subsquamosa,  Nyl.  On  decaying  wood, 
St.  Crispin's,  Mt.  Wellington,  W.  A.  Weymouth, 
No.  109. 

„  fimbriata  v.  radiata,  Fr.  Mt.  Wellington,  J.  Shirley, 
No.  47. 

„  fimbriata  v.  cameo-pallida,  Ach.  Mt.  Wellington, 
J.  Shirley,  No.  63. 
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CladoBia  oornucopioides,  JFV.    Fidls  Track,  ICt.  Wellingtoii, 
W.  A.  Weymouth,  No.  121.     Ploughed  Field, 
Mt.  Wellington,  J.  Shirley,  Nos.  43,  46,  49, 
„        deformifl,  Hffm.    Mt.  Wellington,  on  summit,  J. 
Shirley,  No.  45. 


Tmbb  VI.— TJsNBiE,  Mm,  Arg.,  Bot.  Socot.,  p.  849.     *Ph.  M. 
Pries,  Gen.  Heterolich.,  p.  47. 

ITsnea  dasypogoides,  NyL  Mt.  Wellington,  J.  Shirley,  No.  65. 

Tbibe  VIL — PABMBLiBiB,  Miill  Atg.y  Lich.  G&er.,  p.  31. 
Stictina  cinnamomea,  Rich.  Mt.  Wellington,  J.  Shirley,  No.  58. 

StictaFreycinetii,  Del.   Bower  Creek  and  St.  Crispin's,  W.  A. 

Weymouth,  Nos.  116  and  128. 
„        dissimulata,  Nyl,    Falls   Track,  Mt.  Wellington, 

W.  A.  Weymouth,  No.  123. 
„        fossulata,  Da/.  Mt.  Wellmgton,  J.  Shirley J^o.  64(a). 
n  „        ▼.  physciospora,  Nyl,  Mt.  Wellington,  J. 

Shirley,  No.  64  (b,) 

Parmelia  tenuirima,  Tayl,  Mt.  Wellington,  J.  Shirley,  No.  62. 
„  olivacea,  Aeh.  Mt.  Wellington,  J.  Shirley,  No.  60. 
„        pertusa,  Schrcmk,      Mt.   Wellington,  J.  Shirley, 

No.  61. 
„        physodes,  Ach,  Mt.  Wellington,  J.  Shirley,  No.  68. 
„  "  „        ▼.  placorhodioides,  Nyl.    Mt  Wellington, 

J.  Shirley,  No.  59. 

Theloschistes  parietinus,  Norm,  On  rocks,  Bellerive,  Eangaroo 
Point,  W.  A.  Weymouth,  No.  126. 

Tbibb  Vm.— PsoBOMEfi  (Fr.),  Nyl 
Psoroma  sphinctrinum,  Nyl  Pedder's  Oully,  Kangaroo  Point, 
W.  A.  Weymouth,  No.  1. 
„        sphinctrinum  ▼.  pholidotoideSyWj^l.  Mt.  Wellington, 
J.  Shirley,  No.  66. 

Tbibb  IX.— Placodibib,  MMl  Arg,,  Lich.  Gen.,  p.  87. 

Plaoodium  gelidnm.  Korh.   Mt.  Wellington,  No.  139,  W.  A. 
Weymouth,  and  No.  67,  J.  Shirley. 

Tbibb  X.— LBCANOBBiB,  Miill  Arg.,  Bot.  Socot.,  p.  359. 
Oallopisma  cinnabarina,  Miill.  Arg.     On  rocks,  Bellerire, 
Kangaroo  Point,  W.  A.  Weymouth,  No.  127. 
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Tbibb  XI.~LBcn>EJ9,  Mull  Arg.,  Licb.  Gton.,  p.  50. 

Biatora  immarginata,  E,  Brown.  St.  Crispin's,  W.  A.  Wey- 
mouth, No.  104. 

„  russula,  Ach,  Huon  Eoad,  W.  A.  Weymouth,  No. 
124. 

„  ccrii-rufa,  Shirley ^  sp.  nov.  Thallus  sordid  white, 
thin  opaque,  sub-pulverulent,  effuse ;  apothecia 
•5  mm.,  with  white  waxy  margin,  entire  or 
flexuous,  and  plane  rufous  disk ;  hypotheciura 
pallid;  spores  8,  colourless,  simple,  '013— '016 
X  006  mm. ;  paraphyses  colourless,  thickish, 
glutinated.  On  bark,  Bower  Track,  Mount 
Wellington,  W.  A.  Weymouth,  No.  141. 

Patellaria  (Psorothecium)  melanotropa,  Nyl.  On  bark,  St 
Crispin's,  W.  A.  Weymouth,  No.  119. 

Patellaria  (Psorothecium)  Taitensis,  Mnt  On  bark,  New 
Town  Eivulet,  and  St.  Crispin's,  Mt.  Welling, 
ton,  W.  A  Weymouth,  Nos.  138  and  154. 

Patellaria  (Psorothecium)  biclipea,  Shirley^  sp.  nov.  Thallus 
Rordid-glaucous,  thin,  efhise,  smooth,  opaque, 
sparingly  diffract ;  apothecia  small,  '5^ — 1  mm., 
numerous,  not  crowded,  when  young  with  dis- 
tinct,  entire,  concolorous  margin,  and  concave, 
suffused  disk ;  when  mature  plano-conyex,  and 
margin  obscured,  aquose-fuscous  to  nigro- 
fuscous,  and  often  parti-coloured;  lamina  and 
hypothecium  fuscescent;  spores  8,  2-locular, 
colourless,  oval,  straight  or  curved,  16 — 20  ^  x 
5— 6  /*;  paraphyses  short,  thick.  On  bark, 
St.  Crispin's,  W.  A.  Weymouth,  No.  165  (a). 

Near  PaieUaria  Taitensis,  Mnt,,  but  spores  much  smaller  and 
more  acutely  pointed ;  allied  also  to  P.  grossa, 
Pers.,  but  lamina  not  hyaline. 

Patellaria  (Bacidia)  Weymouthii,  Shirley,  sp.  nov.  Thallus 
sordid  white  or  paUid-sordid-flavescent,  thin, 
shining,  speckled  over  with  black  spermagonia, 
bordered  by  a  nigro-fuscous  zone ;  apothecia  to  1 
mm.,  nigro-fuscous,  from  plane  and  marginate  to 
convex  and  shapeless,  wnen  young  immersed 
and  the  disk  thalline  clothed  ;  hypothecium 
fuscous;  spores  acicular,  colourless,  '026 — '03 
X  •002— '0025  mm.,  1-00 -septate,  at  both  ends 
acute,  curved;  paraphyses  clavate,  delicate, 
sepftFating.  On  bark,  St.  Crispin's^  W.  A. 
Weymouth,  Nos.  112, 115, 181. 
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Buellia  disciformis,  Fr.    On  wiUow,  Hobart  Bivalet,  W.  A- 
Weymouth,  No.  122. 
„        parasema,  Th.  Fr.     On  bark.  Huon  Road,  W.   A. 

Weymouth,  No.  125. 
„         polospora,  Leigh,  v.  asperata,  Shirley^  yar.  nov. 
This  lichen  has  the  thallus  and  spores  of  the  type,  but  the 
apothecia  are  fringed  with  granular  asperities,  giving  tbem  at 
first  sight  a  resemblance  to  L,  leucohlephara,  Nyl.      On  bark. 
Pork  Creek,  W.  A.  Weymouth,  No.  144. 

Blastenia  consanguiDea,  MuU.  Arg.  Bears  considerable  like- 
ness to  B.  ferruginea  v.  cinnatnomea,  Fr,,  but 
the  spores  are  larger.  St.  Crispin's,  on  bark, 
W.  A.  Weymouth,  No.  106. 

Heterothecium  pauciseptatum,  Shirley,  sp.  nov.  Thallus  white 
or  pallid  glaucous,  in  glebulse,  or  fine,  rounded* 
pallid  greenish,  pulverulent  ridges,  effuse; 
apothecia  to  2  mm.,  fuscous ;  when  young  with 
plane  disk,  and  a  thin,  very  slightly  prominent, 
pale  brown  margin;  when  mature  slightly 
convex  and  immarginate;  hypothecium  and 
lamina  white  or  pallid;  spores  2 — 3,  colourless, 
3 — 5  septate,  with  1 — 3  cellules  in  each  cell, 
•04— "05  X  02  mm.;  paraphyses  coarse.  On  bark. 
Bower  Creek,  Mt.  Wellington,  W.  A.  Weymouth, 
No.  142. 

Tribe  XU. — Ccenoqoniem,  Miill.  -ir^.,  Lich.  Parag.,  p.  18. 

Coenogonium  acrocephalum.  Mull.  Arg.  So  named  from  the 
capitate  paraphyses.  On  moss,  Henty  Biver, 
W.  Coast,  and  St.  Crispin's,  Mt.  Wellington, 
W.  A.  Weymouth,  Nos.  140  and  117. 

Tbibe  Xin. — GRAPHTDE-aE,  Mull,  Arg,y  Graph.  Pee,  pp.  4 

and  13. 

Arthonia  multiformis,  Shirley ,  sp.  nov.  Thallus  thin, 
flavescent,  smooth,  sub-oontinuous ;  ardelke 
very  numerous,  small,  various,  from  punctiform 
to  1  mm.,  difformate,  ruf  o-nigro-fuscous ; 
spores  8,  pupa-shaped,  3—6  locular,  30  x  6  m, 
terminal  loculi  largest,  and  these  unequal, 
the  1 — 3  central  loculi  broader  in  transverse 
diameter,  appressed,  and  constricted  at  the 
septa;  occasionally  the  smaller  of  the  polar 
loculi  is  again  transversely  divided.  On  bark. 
Springs,  Mt.  Wellington,  W.  A.  Weymouth, 
No.  111. 

Ohiodecton  perplexum,  Nyl  On  bark,  St.  Crispin's,  W.  A. 
Weymouth,  No.  118. 
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Teibe  XIV. — Pyeentjljb,  MiilL  Arg,,  Pyr.  Cub.,  p.  375. 

Pseudopyrenula  galactina,  Shirley,  sp.  nov.  Thallus  white* 
opaque,  thinly  crustaceous;  apothecia  of  a 
single  very  small  perithecium,  thalline  veiled 
and  concolorous,  with  minute  punctate  ostiola, 
then  delapso-urceolate  and  revealing  the  black 
pericarp;  spores  colourless,  4-locular,  ovoid, 
•018— 02  X -006— -009,  1— seriate  in  a  narrow 
ascus;  paraphyses  delicate.  On  bark,  St. 
Crispin's,  W.  A.  Weymouth,  No.  113. 

Pyrenula  chloroplaca,  Shirley,  sp.  nov.  Thallus  flavid, 
smooth,  shining,  thin,  nigro-marginate,  apothe- 
ciurii  of  a  simple  small  perithecium,  lower  half 
thalline  clothed  and  innate,  upper  half  hemi- 
spherical, black,  nigro-ostiolate ;  spores  brown, 
2 — 4  locular,  loculi  lenticular,  -008  x  '004  mm., 
elliptical.  In  a  direct  light  the  two  terminal 
cells  are  often  invisible,  being  close  to  the 
apices.  On  bark,  St.  Crispin's,  and  the  Springs 
Thrack  from  Fern  Tree,  W.  A.  Weymouth,  Nos. 
114  and  161. 
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TESTING  MINERAL  SPRINGS  (Abgtract).  i 

By  Major-General  Tottenham. 


AUSTRALIAN  MOSSES  (Title). 
Bj  R.  A.  Bastow. 


A  RECENT  VISIT  TO  NORFOLK  ISLAND   (Abstract). 
By  the  Bishop  of  Tasmania. 


FIRST  SETTLEMENT  AT  NORFOLK  ISLAND  (Abst). 
By  J.  B.  Walker,  F.RG.S. 


NOTES  ON  SOME  RARE  FISH  (Abstract). 
By  Alex.  Morton. 


TAXATION  AND  COST  OF  LIVING  IN  TASMANIA 

(Abslract). 
By  R.  M.  Johnston,  F.L.S. 
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